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The New York State Commission on Ventilation was established 


examine and investigate the subject of ventilating svstems in the p 
schools and other public buildings of the state. and the proper nstall: 


of the same to the end that a thorough and effective system, which will 


assure an adequate supply of fresh air, under the best conditions, will be 


maintained és In his statement in regard to the appomntime nt «of th ( om 
} 


hat “*the problem is far from simple 


mission the Governor pointed out t 
He continued, “It is much more than an engineering problem, for the best 
scientific experts have not determined what conditions should be met by the 
engineers. Even the most fundamental facts which must lie at the basis o 


any efforts to ventilate our school buildings, have not been scientifically 


determined by any experiments which have been made thus far. It is 
not known, for example, and cannot be known without more ade quate ex 
periments than have been possible up to tl time, what ten perature 


should be maintained in public school buildings Indeed, it has not ever 
heen proven whether a constant temperature o1 rving temperature 
more beneficial. We do not know scientifically what de ee of humidit 
should be maintained in our schoolrooms.” 

The undertaking of this important task was made possible first of 
the generosit of Mrs. Elizabeth Milbank Anderson who made a large 
gift for various phases of social investigation to the Association for In 
proving the Condition of the Poor, of New York City; and secondly by the 
broad vision of the officers of the Association who realized 
choate a subject as that of ventilation a sure foundation for practica 
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dvance could onlv be laid by a thorou study of fundamental scientifi 


who serve without pay include Mr 


members of the Commission 


I. ID. Kimball, Ventilating Engineer, Prof. Frederic S. Lee, Professor of 


Physiol n Columbia University, Prof. Earle B. Phelps, Professor of 
Chemistry, U.S. Hygienic Laboratory, Dr. James Alex. Miller, Professor 
of Clinical Medicine in Columbia University, Prof. E. L. Thorndike, Pro 
fessor of Psvcholo in Teachers College, Columbia 1 niversity, and Prof 
(.-k. A. Winslow, formerly of the College of the City of New York, and 

of the New York State Department of Health The Commission was 


doin June 1913, formulated its plans at once and began actual 


mental about December | 


PRoBLeEMS BEFORE THE COMMISSION 


The researches of Fliigge. Haldane, Hill, Benedict and many other in 


| have k; roe ly olutionized ttitude ol physiologists toward 


the whole subject of ventilation and have indicated that heat rather than 


chemical poisoning 1s the cause of discomfort in ill ventilated rooms and 
have shown, as Professor Lee has « xpre ssed it. that the proble m 1s phis sical 


ical, cutaneous rather than respiratory 


hye solved hefore t he 


I ither than her 
still however. many problems to 


sound il standards ol ventilation can bye formulated: and 


without such standards the efforts of the ventilating engineer must con 


tinue to lack precision and effectiveness There are four atm spheri con 


ditions whi hy produce e or are supposed to produ untave rable etter ts upon 


| 
those exposed to them: high heat, alone or combined with high hun idity, 


various sorts resulting from human occupancy, drafts 


chemical effluvia of 
or exposure to cold air and air of unduly low humidity. The physiological 


fects of all four of these conditions require further study and the Com 


mission plans to attack them all in order 
1. It has been clearly shown by others that very high temperatures com- 


bined with high humidities corresponding to a wet bulb temperature ol 


78° and over) produce not only discomfort but definite symptons of phy- 


siological derangement, such as a rise in body temperature and pulse rate 


and a fallin blood pressure. It has not been known whether such symp- 


toms were present under less extreme conditions of overheating, such as 
ordinarily obtain in occupied rooms, whether they were accompanied by 


more profound derangements in metabol processes or to what extent they 


affect physical and mental efficiency 
> The trend of phy siological research has been to throw serious doubt 


upon any effect 
( hemi al constituents of the air of oe upied rooms 
have felt required further study hefore final judgment could be pronoun ed 


whatever of carbon dioxide, organic effluvia and other 
This problem, too, we 


) 
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It Is heli ed pHVsicians ind | nen tl tcl 
ure to drafts and low temperatures, part tlarlv when it affects thi 
dweller in an overheated atmosphere, is a primary factor in ind old 
bronchi Ss, pheumor other bacter niectre () tiv 
equally ialified obset ers maintain that the temperature I 
diseases s relatively minor one It mportant to kno 
Opinion but is a result of detinitel, pDianned exXpel ( 
iving in warm rooms with subsequent exposure toc! ‘ 
the h in mechanisn 
high or moderate temperatures is hat ful to the ! 
not intecti d gla dular enlargeme ma Cs ‘ 
and interteres with concent ted wort ‘ ‘ 
rests on ho det | ble « dene s suff ( ) ( 
mand careful stud) 
Phese ire t hie tour tundamenta Drove rile Thele tthe 
tion of biolo standards tol | ‘ ‘ 
standards pract al ent I; 0 es ect protle 
complexity 
First of all he mecl cal problems r 
special detiectimg naow entiiators of thro h clot} scres ( 
q nd sutheient mode lairconadit tis ed i 
methods of ventilation are superior to the most elaborates 
und it is claimed with equal vigor by others that thev are deq d 
insufhieient for the ordinary school or factor It is important rie 
the limit ol usefulness of such cle VICeS 
6. If. and when. the admission of ten pered I . CCCSs ‘ ‘ 
question which arises is as to whether it 1s most effective and e 
supply i from local inlets, supplied with heating coils, by 5 
tribute it from a central poimt by fans 
7 Lhe answer to hoth ot the last questions W ian fected 


clusions reached as to the value and field of appli rmonao | ‘ rig va 


of recirculation or using over and over of the iter ish 
conditioning, since if this procedure proves generally satistacto 
easily prove to have important economic advantages ove! hie 

S Finally there remain to be worked out details of the ost efhiciet 


practice in air distribution within the room, the respective val ( 
upward and downward and lateral flow und e proper proport rf et 


to occ upants under Various conditions 


These eight biological and mechanical problems are the principal eleme 
in the investigation planned bv the New York State Commiussi dur 


studies ol t he first two ol them h eq L po nto practy 


— 
— 
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tion and it is in regard to these two that we are prepared to make a pre- 


liminary report at this time. 


Tue Crry 


For the study of the fundamental physiological problems involved in the 
establishment of ventilation standards the Commission equipped two rooms 
in Which subjects could be kept for various periods of time under known air 
conditions and their physiological and psychological conditions carefully 
observed. These rooms were placed at our disposal through the courtesy 
of the ‘Trustees of the College of the City of New York. The Board of 
Education of the City of New York has also cojjperated with the Commis- 
sion by providing in one of its new school buildings for two classrooms in 
which almost all possible mechanical variables of air supply and exhaust can 
be compared and in these classrooms, now nearly ready for occupation, the 
engineering aspects of the subject will be studied. 

The City College plant which has now been in operation for nearly a 
year includes two rooms one of which, used as an Observation Room or 
Experiment Chamber, is 10 ft. by 14 ft. by 10 ft. high. The second room, 
used to house the apparatus which controls the conditions in the Observa- 
tion Room, is 114 ft. by 14 ft. by 11 ft. high. The Apparatus Room itself 
is under sufficiently close control to serve for certain experimental purposes. 

The general equipment of the apparatus room is as follows: Air is 
drawn in from outdoors by a Sirocco blower. The incoming air can be 
made to pass over a double bank of Vento heaters, which temper the air, 
or can be by-passed into the adjacent Warren Webster Air Washer and 
Humidifier where the air can be humidified and cleaned by spray nozzles 
and eliminator plates. Next to the air washer is a set of secondary Vento 
coils used for re-heating the air. This air then passes into the Observation 
Room through any or all of four register openings at different levels in a 
main, vertical duct. 

The observation room is insulated with two inches of cork covered 
with quarter-inch cement and plaster finish, painted. Ammonia cooling 
coils on three sides operated by a 45 ton refrigerating plant can be used 
to cool the room, and an evaporating pan permits the direct addition of 
moisture. The air in the room can also be heated directly by means of a 
small radiator. Electric fans produce local air currents when needed. 

The air isexhausted from the room through registers at four different levels 
in a vertical duct on the same side of the room through which air enters, 
the suction being created by a Sirocco vent fan. The exhausted air can be 
either discharged through a branch duct to the roof or it can be passed 
back over the suction fan and recirculated through the room. 

The refrigerating plant is connected up with the air washer so that by the 
use of a centrifugal pump to the sprays and a rotary pump at the cold water 
tank, chilled water can be pumped through the sprays. 
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The heaters, wash water temperature, evaporating pan, et — 


trolled by thermostats, and the apparatus throughout 


Apparatus Roon 


View of One End of the 


cording instruments so that the fullest data may he kept in regard to an 
details of operation. This experimental plant was designed ‘oy Sir. 2). 
Kimball. 

&* In the routine experiments which have heen carried on continuously 
since December 8, 1913, four subjects have gene 
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observation room for periods varying from three and a half to eight 


hours a day Sometimes the same squad of four has been under ob 
servation for a week only, sometimes for as long as six weeks, air con 
ditions being varied from day to day or from week to week, and in one 
experiment being changed in the middle of the day. In all, 98 different 


subjects have been under observation, all of them young men and almost 


all students of the City College or of neighboring institutions 


View of Observation Room 


Observation of the pulse and blood pressure and typewriting operation test under wa 


The physiological condition of the subjects was determined at the be- 
ginning and the end of the day's routine and at intermediate periods by 
observations of body temperature, blood pressure and pulse, standing and 
reclining, and rate of respiration. During certain of the experiments more 
elaborate studies were made of the return of the pulse to its normal rate 
after physical work, of the respiratory quotient, of the carbohydrate and 
protein metabolism, of the size of the dead space of the respiratory passages, 
of the amount of heat produced by the body, of the constitution of the air 
in the alveoli of the lungs and hence of the acidosis of the blood, of the dura- 
tion of digestion, of the dissociation of the oxvhemoglobin of the blood, and 


of the specific gravity and the freezing point of the urine. 
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Phe amount of physical work performed under various conditions was 
measured hy the use of a Krogh bi ve le ergometer and by as miple appar 
tus in which dumbbells were successively raised and lowered throug 
known height. the comple tion of each excursion being recorded by a lever 


ittac hed to a counter 


The quantity and quality of intellectual product per unit of t 
inder different air-conditions was exhaustively studied by «a lone series of 
psve hological tests including naming of colors, nd opposites, cance 
tion, addition, mental multiplication, typewriting, and grading specime 


of handwriting. poetry and Enel h compos o 
Finally in two series ot ¢ Xp riments the effect of air conditions ups 


petite was studied by serving standard lunches to the subjects in the 

observation room and determining the number of calories consumed 
Seven distinct series of experiments have been completed to date and 

s upon these seven series that the tentative conclusions which follow will 


based 


series [| extended for eleven weeks. fro: December 8 to December 20), 
1913, and from January 27 to March 27, 1914. Eleven squads of four sub- 
jects were observed, each ior a week at i time, the period OF obset atiol 
ng in each case 2.30 to 6 p. m. Three air conditions were studied varyir 


from day to day 6S degrees with 50 percent, re lative humidity, 86 degrees 


with 75 to SO per cent relative humidity and 86 degrees with 75 to 80 per 


cent. relative humidity but relieved by electric fans in the observation 
room An ample fresh air supply of 45 cubie feet per minute pr person 
was provided throughout The observations made wluded bod ten 
perature, respiration, standing and reclining pulse and blood pressure 
phy siologi il tests and colors and ¢ MOSILCS nceell a 
nental multiplication and typewriting as psvchologi tests 


series I] lasted for eight weeks from March 30 to Mav 29, four juad 


four subiects working for two weeks eac! 4 
rinbles were compared GOS degrees per cent retat eC 
nd 45 cubic feet of air supply, 86 degrees \ SO per cent. re 
dity and 45 cubic feet of air supply, and 86 degrees with 80 per cent. re 
ve humidity nd no air supply In this t condition the hie 
yhservation room remained enlirely stagnant nd the ¢ 

6 p.n eraged 32 parts per 10.000 Phe ree ere { 

each dav but each condition was maintained for live 
é day S The tests used were the same sin Series | 
Series III covered six weeks from June 8 to J 7. Fe 

ised throughout the series and were under obser » 

t p. m. Conditions were maintained uniform for five conse 

Six air conditions were studied: 68 degrees with 50 per cent. re e ) 

midity with and without air supply, 77 degrees with 60 per cent. relative 


| 
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humidity and 45 cubic feet air supply, 86 degrees with 80 per cent. relative 
humidity with and without air supply, and 88 degrees with 80 per cent. 
relative humidity and no air supply but with room fans running. The same 
physiological tests used in Series I and Il were applied with the addition 
of tests for oxygen consumption, respiratory quotient, heat production, 
freezing point and specific gravity of the urine and skin sensitivity. 

For the simpler psychological tests used in Series I and II there were 
here substituted the grading of standardized specimens of handwriting, 
poetry and English composition. As a rule, the first three days of the week 
were given over to these psychological tests, the last two being devoted to 
physical work with the bicycle ergometer and the dumbbells. Standard 
lunches were served to the subjects in this series. 

Series IV was devoted to intensive physiological studies of two subjects 
who were under observation, as a rule, from 8.30 a. m. to 3.30 p. m. for a 
period of five weeks from July 27 to August 15 and from August 24 to 
September 4. Five air conditions were maintained, each for five successive 
days as follows: 68 degrees with 50 per cent. relative humidity and no air 
supply; 75 degrees with 50 per cent. relative humidity and no air sup- 
ply; 76 degrees with 60 per cent. relative humidity and 45 cubic feet of air; 
80 degrees with 80 per cent. relative humidity and no air; 86 degrees with 
80 per cent relative humidity and 75 cubic feet of air. The physiological 
tests were the same as those used in Series IIT with the addition of deter- 
minations of the dead space in the lungs, the carbon dioxide content of 
the alveolar air and the rate of pulse recovery after physical exercise. 

Series V was a short experiment of six days (August 17 to 22). Four 
subjects were under observation from 9 a. m to 4 p.m. The entire diet 
of the subjects was controlled so as to be creatin-free, beginning two days 
before the commencement of actual work, and all urine voided for eight 
days was collected and analyzed for creatinin. The work of the subjects 
in the room included mental multiplication for small pay (with an 
option of reading a novel without pay), and typewriting. The latter 
could be done or not, as the subjects chose, at no loss whatever to them 
beyond the loss of training in typewriting. Physiological observations 
included only body temperature, a record of the water drunk during 
the day and studies of protein metabolism. The air conditions were six 
in number: 86 degrees and 80 per cent. relative humidity, 75 degrees 
and 50-60 per cent. relative humidity, 68-70 degrees and 50-60 per cent. 
relative humidity, each temperature condition being studied with an air 
supply of 45 cubic feet per capita and with no fresh air supply. 

Series VI extended for five weeks from September 8 to October 10. 
Four different subjects were placed in the observation room each week 
making twenty subjects in all. The period of observation was from 9 a. m. 
to4p.m. Two air conditions were studied, 68 degrees and 75 degrees, the 


f 
} 
4 
(i 
i) 
Pd 
| 
4] 
1 
{ 
‘4 
{ 
| 
‘ 
f 


Results of Work of the Commission on Ventilation 98 


air being stagnant and the relative humidity 50 per cent. throughout the 
period. 

During the first week the « ool temperature was maintained througho it. 
during the second and third weeks a change from cool to Warmth oO 
versa was made at noon, during the last two weeks three cool days were 
followed by three warm days or vice versa This eX] eriment was devoted 
to psy« hological tests, the results of maximal effort in addition being com 
pared and inclination being tested by optional choices between mental 
multiplic ation for pay and novel reading and between tvpewriting and 
idling 

Series VII covered four weeks from October 12 to November 6 Fo 


subjec ts were observed from 9 a. m. to 4 p.m Four conditions were 
studied, changing daily, 68° with and without air supply and 75° with and 
without air supply The relative humidity was 50 per cent throughe 


This experiment was a study of ability and inclination to do physical work 


Maximal physical effort (on the bicycle ergometer) was required for t 
one minute periods and the rate of pulse recov thereafter was observed 
For the principal part of the day the subjects were allowed to choose b 
tween lifting dumbbells for pay and idling Physiological observation 
cluded determinations of body temperature, pulse ind bhlood = pre 


Standard lunches were served and a measure of appetite obtained 


Resu_ts OBtTaineD IN REGARD TO THE Errect or TEMPERATURI 


HuMIDITY UPON PHysIcAL AND MENTAL CONDITION AND EFriciE> 


The first ol the probl ms hye tore the ( oll mission erned thre 


effects upon the human mechanism of high temperature combined with | 


humidity and particularly of such moderately but not excessive high 
temperatures as are commonly found in schools and workplace | 
question our investigations have answered with reasonable fulnes 
Broadly speaking, we have studied three ten perature onal hE 
with 80 per cent. relative humidity, 75° with 50 per cent. re | 
itv, and 68° with 50 per cent. relative humidit) These points 
to wet bulb temperatures of 81°, 63°, and 57 
The physiologic al and ologi al effects ol t] ese 
may be briefly summarized as follows 
1. Body Temperature. The relation between the temp ture ( 


observation room and the aver ie rectal body Lempel! 


subjec ts is shown in Table | and Fig I 


Each of the figures in Table I and succeeding tables is thi erage ol 
from eight to eighty individual observations. Table I] shows the number 
of observations actually made and applies approximately to the records of 


pulse, blood pressure and respiration as well as body temper 
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rABLE I 
RELATION BETWEEN ROOM TEMPERATURE AND BODY TEMPERATURE. | 
Averace Recrat OF ALL Supsects, Decrees 


Room condition, Degrees F 


Series Hour 


S6 


Room fans 


I 4 p.n 7.338 17 32 37.32 
tp. m 16.83 37.41 37.42 
6 So 37 47 
Il p.m .30 41 
$ p.m 16 80 37 . 32 
Op. m 16. 17.40 
8 a.m 37.12 36.83 36.98 36. 86 
tp. 16. 52 37 37 . 37 37.28 
8.30 a. m 36.76 
\ Sa.n 17.53 7 45 37 . 61 
12 Noon 86.89 87.08 37.58 
p.m 36.88 37.01 56 
Vl 9 a.m 37.15 37.18 
12 Noon 36.73 16.83 
lp. m 36.92 37.06 
50 p. m 37.10 
Vil 16.99 7 05 
tp.n 36.73 1 


The differences in body temperature are slight but significant. In every 
one of the six series where subjects were observed with a room tempera- 
ture of 68° the average body temperature fell by from .19° to .80° during 
the period of observation.* In five series where a temperature of 75° was ' 
used the body temperature rose in one case by .19° and fell in four cases by 
from .08° to .44.° In the series in which a temperature of 86° was main- 
tained, the body temperature rose by .15° and .42° in two and fell by from 
OL’ to .05° in the other three. Curiously enough the two series in which 


* Throughout this paper we have expressed room temperatures in Fahrenheit degrees and 


body temperatures in Centigrade degrees as a concession to popular usage 
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PABLE I 


NUMBER OF OBSERVATIONS ON WHICH AVERAGES OF FUNDAMENTAIT 
PHYSIOLOGICAL OBSERVATIONS ARE BASED 


\ s De 
GS 
I 
I] 80 
Ill 19 
10 
\ Q 
VI 62 
Vil 
room fans were used both showed a considerable ave ive mcreuse 


and .39° respe tively. 

The different results obtained in different cases are influenced 
considerable extent by the initial body temperatures of the subje 
time of entering the chamber. With initial high body temperatures 

] 


example, a high room temperature produced less increase and 
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temperature more decrease. Fig. I] illustrates the close relation between 


body temperature at 5 a. m and the mean outdoor temperature for the - 


twelve-hour period preceding, for six weeks in July and August. Later 
studies suggest that in the cold months the relation is not so close. This 
would naturally be expected since in cold weather the night has been spent 
under artificial conditions. 

The final body temperature attained by the subjects in the observation 
room at the end of each day are specially significant. With a 68° room 
‘ temperature the final average body temperature ranged between 36.50 


and $6.96° and averaged 36.73°. With a room temperature of 75° the 


final average body temperature ranged between 36.58° and 37.10° and 


We averaged 36.99 With a room temperature of 86° the final average 
| body temperature ranged between 37.08° and 37.56° and averaged 37.41°. 


4 It seems clear from these experiments that the body temperature regu- 


lating mechanism is less perfect than is generally assumed and that rectal 

temperature is distinctly affected by even such relatively slight differences 
| in room temperature as that between 68° and 75° with a relative humidity 
\j of 50 per cent. in each case. 
1 2. Pulse The pulse of the subjects was recorded both reclining and 
4 standing. The subject reclined quietly on a couch for about three min- 
. utes. The pulse was counted and the subject then stood up and the second 
count was made from one to three minutes later. 

The results of the reclining pulse determinations are shown in Table 
[Il for Series I, IT, 111, and VII. The records for the last series are not 
significant for the reason that the subjects were doing physical work up to 
2.00 p. m. and the 3-p. m. pulse is, therefore, unduly high. The other 
three series show a marked drop of from 11 to 13 beats in the average 
5 for the subjects observed at 68° while those exposed to temperatures of 
75° or 86° showed in three cases a drop of 2 to 5 beats and in three cases 

an increase of Lto4 beats. (See Fig. III. 
The subjects kept for several hours at 68° showed a distinct decrease in 
heart rate just as they showed a distinct fall in body temperature, while ‘ 
\H at either 75° or 86° the heart rate like the temperature either rose or at 
y least fell only slightly. 
The final heart rate at the end of the period averaged for all observations y 


66 beats at 68°, and 74 beats at 86°. The rate for 75° in series III was 
even higher, 81 beats, but this cannot fairly be compared with the other 
fivures since it is based only ona single series. Within Series III itself, the 


75° rate is slightly lower than that observed at 86°. 
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RECORD 


Moone 


Average Beats per Minute far AM Subyects 
4 Romer Nearerals arm Curwee 
Series which Readings were 


‘ 

AM. At 

Fig. 
4 

TABLE Il 


RELATION BETWEEN ROOM TEMPERATURE AND PULSE, RECLINING 


Averace ReapinG per Minute ror ALL SuBsects. 
a | Room conditions 
iy Series | Hour - 
68°, 75° 86° Fans 86°, 
I 2 Pp m 77 73 77 
4 p.m 69 74 74 
y 6 p. m 65 70 72 
Il 2 p.m 77 74 
t tp m 68 74 
6 p. m 66 72 
8 a. m 83 79 82 78 
0 81 82 
Vil 9 a. m 73 75 
2.30 p. m 77 78 
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3. Increase in Heart Rate on Stand ng rhe increase in heart rate on 
assuming a standing posture after a reclining one (summarized in Table I\ 
also shows a striking relation to room temperature. 

Series VII may again properly be excluded from consideration on ac 
count of the evident effects of recent physical work. In the other three 
series the average excess of standing over reclining pulse at the end of a 
period of observation at 68° ranged from 9 to 15 beats and averaged 10 
beats. At 86° on the other hand the corresponding figures ranged fro 
93 to 26 beats and averaged 25 beats. At 75° it averaged 24 beats. 

Still more important perhaps is the fact brought out in Figure IV that 
the increase of heart rate on standing fell off progressively while the sul 
je t was in the room at 68 an average decrease ot 7 beats for all observa 
tions) while it decreased by S beats at 75° and increased by an average of 


7 beats for all observations) when the room was at 86 


rABLE IV 


RELATION BETWEEN ROOM TEMPERATURE AND INCREASE OF STANDING 
PULSE OVER RECLINING 


AVERA( Ry Pi M I \ 
H 

l ] 
10 19 
( 10 

II 2p 19 is 
12 
oo. y 

Sa. n 24 27 2 
l } 

Vil 9a.1 18 
2.50 () 


+. Pulse Recovery afte r Physical Work Observations made during the 
course of Series IV suggested that under warm atmospheric conditions 
the pulse returned less rapidly to normal after being increased by vigorous 
physical work than was the case when the room temperature was low. 
This point was studied more carefully in Series VII and the results have 
been plotted in Fig. V. 
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Kacl pomt on this curve represents al average 
oon observations on tour subjects for 5 d wit | 
produced the initial rise in heart rate consisted in rid the | ’ 
eter al full speed for a period of one minute 
ditferences re ot course sheht Dut distinct eC] 


fest under the warm atmosphert condi 


Blood Pressure The svstohe blood pressure ke the 


s determined in both reclining and standing positions Phe a 
nethod with the Jane way sphygmo nometer was ised ate rit 
summarized itl Table \ 
what the same phenomenot is manifest her thie 
other observations, although the effect of temperature is less marked Lhe 


average ol all blood pressures taken at the end of the observation per 
was 116 mm. for 68° and 75° and 112 mm. tor 86 
The change of blood pressure on assumn the standing position shows 


ho apparent relation to ¢ xternal temp ratures 


TABLE \ 


RELATION BETWEEN ROOM TEMPERATURE AND SYSTOLIC BLOOD PRES 
SURE, RECLINING 


) 
it 
114 

I! 
117 


6 The Crampton Value The ¢ ramptol Value suggested by ir. 


Ward Crampton (Transactions, Fourth International Congress on School 


Hygiene, V.. 555) as a measure of vaso-motor efliciency, expresses the 
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relation between the rise in heart beat and the decrease or increase in blood 
pressure on passing from a reclining to a standing position. A Crampton 
value of 100 means that the heart rate on standing up increases by less than 
5 beats and the blood pressure increases by 10 mm. while a 0 value cor- 
responds to an increase in heart rate of over 40 beats and a fall in blood 
pressure of more than 8 mm. 

Our experiments indicate that room temperature exercises a marked 
effect upon this Crampton value (Table VI. and Fig. VI). At a room 
temperature of 68° the Crampton value rises in every case (except in Series 
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VII where the effect of previous physical work complicates the observa- 
tions) by from 7 to 23 points, (averaging 15 points). With a room tem- 
perature of 75° there was a rise of 2 points. With a room temperature of 
86°, with room fans running, the Crampton value rose in one series by three 
points and fell in the other by two points. With a room temperature of 
86° without room fans the Crampton value fell in each series by from 2 to 
15 points (general average 6 points). 

The final average Crampton value attained was 60 for the 68° condition, 
45 for the 75° condition, 40 for the 86° condition with fans, and 35 for 
the 86° condition without fans. 


a 


Evidently a room temperature of either 75° or 86° distinctly decreases 


the Crampton value, mainly, as shown by previous tables, because it leads 
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to a greater increase in pulse rate on standi vitho 
reater increase in blood pressure 

This is the first of the physiolog eal reactions in whicl 
of electric fans in the observation chamber produced ai 
There were five of these fans in the room, 12 inches 
at full speed in front of and 2-4 feet from each of the s 
observer in charge and directed toward his face. We exp 
cooling effect of these fans would be clearly manifest but 


temperature, pulse nor blood pressure seemed to be affec 


by referen e to Tables I. and The ad rence ¢ 


the Crampton value in favor of the fans is within the limits of experim 


error 
rABLE VI 


RELATION BETWEEN ROOM TEMPERATURI AND CRAMPTON 
BASED ON THE DIFFERENCES BETWEEN STANDING AND RE¢ 


PULSE AND STANDING AND RECLINING BLOOD PRESs 


AVERAGE oF A 


URI 


The fact that the fans played only on the faces and upper p 


} 


bodies of the subjec ts may probably account Tor the ir hit etter | 


discomfort of the subjes ts in the chamber was notably relieved by 


as will be shown below. 


7. Re $} iration.—The respiration ( 


minute in the routine physiological experime nts but the re sul 
in Table \ I] failed to show any relation to the temperature ol 


vation room. 
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TABLE VII 
RELATION BETWEEN ROOM TEMPERATURE AND RESPIRATION RATE 


Averace per Minute ror Au. 


Room conditions 


Series Hour 

75 86° Fans 86°. 

I 2p Th 17.5 17 
tp. m 16.6 Is. 4 16.5 

6 p.m 17.2 18.2 16.5 

II. 2 p.m 18.2 
tp m 17.8 17.9 

6 p.m 17.8 18.2 

Ill Sa.m 18.9 20.3 21 I8.5 
tp. m 19 1 21.1 24.8 21.2 


8. Special Physiological Studies.-Experiments in Series II], IV, and V 
were devoted to intensive studies of the physiological condition of three 
groups of subjects with special view to the detection of any fundamental 
changes in metabolism resulting from atmospheric conditions. The prin- 
cipal observations made in these experiments, aside from those previously 
discussed, are listed below. The full data are too lengthy to be given here. 
All this physiological work of the Commission has been under the special 
direction of Prof. Frederic S. Lee. 

(a) The Dead Space in the Lungs. 

It might be expected that a high room temperature would lead to in- 
crease in dead space, providing for greater loss of water and thus of heat, 
but this does not seem to be the case. 

b) Acidosis. 

Barcroft has made some observations which suggest that high atmos- 
pheric temperatures tend to produce an acidosis in the blood leading to an 
interference with the action of the haemoglobin and possibly a decreased 
oxygen supply to the tissues. Such a condition would lead to a decreased 
percentage of carbon dioxide in the alveolar air but no such decrease was 
observed. Direct determinations of the dissociation of the blood by 
Barcroft’s method also yielded negative results. 

(c) Respiratory Quotient. 

No changes in the ratio of oxygen and carbon dioxide in the alveolar air 
were observed as a result of varying air conditions. 
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d Rate of Digestion 


The progress of the digestive process was measured by determining the 
rate of oxygen consumption before breakfast and for five hours after Ne 
significant variations were apparent 

e) Heat Production 

The heat produc tion of the body was measured by determinations of 
oxvgen consumption on a fasting day no food taken till 3 p ' \ 


effect of atmosphe ric conditions was apparent 

f) Creatinin in the Urine 

(n increase in creatinin in the urine when the subject was on a creat 
free diet would indicate increased protein metabolism within the bod) 
No h mcrease Was apparent as a result ot changes mn atmosplhi ric cot! 
ditions 

g) Freezing Point and Specific Gravity of Urin 

No change in these respects were indicated by our experiments 

h) Skin Sensitivity 

\ small series of determinations of sensitiv itv of the skin hy the method 
of Martin failed to show any relation to atmospheric conditions 

It appears, therefore, from our experiments that neither the genera 
mechanism of respiration, nor the dissociation coefhicient of the OX) 
hemoglobin of the blood, nor the fundamental metaboli ind ex retory 
activities of the body, nor the sensitivity ol the skin are affected by 
variations in atmospheric temperature and humidity between the limits 
of 68° with 50 per cent relative humidity and 86° with 80 per cent. rela- 


tive humidity. 


Q Measurement the Quant fy @ Quality { fain Intellectual 
Products In series | and II the mental efficiency of th subjects was meas- 
ured by the psychological tests of color-naming, naming opposites, addition 
cancellation, mental multiplication and typewriting. Space will not pe 
mit a discussion of the detailed technique, but the average results for ¢ 
temperature-condition are summarized in Table VILL. In naming colors 
and oppos tes the figure represents the time take to complete the work 
so that the lower the value, the better the product In additior 
cellation, mental multiplhic ation and typewriting the figure represents 


score in whi h time and errors are arbiti comomed, and the hig 


the value, the better the product 


In Series III, a new type ol hological test was ntroduced by Pro 


fessor Thorndike which measures more COMpter intellectual powell ina 
has the added advantage that the ibiect h is no way ol che is 
own performance as he goes along \ series ol specimel! S ol indwrit ny, 


of rhymed couplets and ot short eSSAVS VAS prepared nad 
caligraphic and literary value was determined by having them graded by 


a score or more of competent judges Phese specimens were then given 


= 


LOG The American Journal of Public Heaith 


to the subjects in the observation room and they were told to grade them 
according to their own judgment. The average deviation of their gradings 
from the true values attached to the specimens in question by the average 
opinion of the score of experts gives (inversely) a measure of the quality 
of the judgments made by the subjects under various atmospheric condi- 
tions. 

Table VIII shows no deterioration in the quantity and quality of the 
products under the hot conditions. On the contrary, in addition, mental 
multiplication and grading handwriting there is a slight advantage in 
favor of the hot conditions. 

The results of the grading of specimens of poetry and prose composition 
are not yet fully available, the working up of such data requiring a large 
amount of computation, but the facts so far available are in agreement 


with those of Table VIII. 
TABLE VIII. 


RELATION BETWEEN ROOM TEMPERATURE AND PSYCHOLOGICAL 
MAXIMUM EFFORT TESTs. 


AVERAGE or ALL SUBJECTS. 


Series. Test 68°. 75°. 86° Fans. 86°. 
I. Color naming (time $9 48 49 
Naming opposites 
(time) 57 54 57 
Addition (score) 7 73 73 
Cancellation (score)! 102 101 101 
Mental mult. (score)| 54 56 56 
Ty pew riting (score)| S6 89 86 
II. Addition (score) 86 | 88 
Cancellation (score)| 145 144 
Mental mult. (score)| 118 121 
'Typewriting (score)| 310 | | 309 
Il iGrading Handwrit- 
ing 
\Average deviation 1.43 1.38 1.31 1.36 
from mean. Low 
value, better score | 
VI. _|Addition (Max. ef. | 
fort) score $20 418 


10. Tests of Inclination to Do Mental Work.—In Series V and V1, we have 
studied a different and extremely significant factor—the inclination to do 
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more or less arduous mental work when a choice is open between doing such 
work and idleness. 

In the experiments of Series V, the four subjects in the observation room 
were given at different periods in the day one of three options. At certain 
hours they were allowed to do typewriting if they desired and at certain 
other hours to read a scientific work and at certain other hours to do men 
tal multiplication. The alternatives to typewriting and heavy reading 
were idling, in the latter case conversation being prohibited. The alter 
native to mental multiplication was reading a novel, and for all mental 
multiplication the subjects received a small cash bonus so adjusted as to 
constitute a real but slight incentive. 

The results of these experiments are shown in graphic form in Fig. VII, 
plotted by days. The first and fifth days had a temperature of 86°, the 
second and fourth a temperature of 75° and the third and sixth a temper- 
ature of 68°. The curve for mental multiplication shows a general upward 
tendency throughout the week as a result of improvement due to prac- 
tice. Allowing for this all the three forms of mental effort fall on the 86 
days and rise on the 68° days while the 75° days occupy an intermediate 
position (except in the case of the first 75° day in respect to heavy reading). 

The experiments in Series VI were carried on under two distinct con- 
ditions. During Period A, the observation room was 68° in the morning 
and 75° in the afternoon or vice versa. During Period B, three days at 
68° were followed by three days at 75° and vice versa. In both periods 
the subjects were allowed at certain times either to do mental multipli- 
cation for pay or to read a novel, and at other times either to typewrite 
or remain idle. 

The results are summarized in Table IX 


TABLE IX 


RELATION BETWEEN ROOM TEMPERATURI AND INCLINATION TO DO 
MENTAL WORK 


Mental 
»eries VI p ) 
era 
Period A 68 S44 1426 
Period B 68 122 
] 
Average for A and B 68 253 1157 
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Subsequent tests made since this report was presented at Jacksom 


have again vi lded negative results as to ar effect of the 75° condition 
upon the in lination to do mental wor In these series as whol 
however, the subjects, by their records ot omfort, indicated no sub 
stantial pret rence for the 68° as compared with the 75° condition Wi 
purpose to repeat this experim nt with more sensitive subje ts, particu 
larly with women It might naturally be expected that while high 
room-temperatures do not diminish th power to work under pressure 
as shown by psychological tests of the product produced at maximal 
effort they might influence the inclination to work as shown by th 
imount accomplished when the incentive to activity ts slight his con 
clusion is what one would expect from common experience Under pres 
sure efficient work can usually be accomplished even under most 


unfavorable external conditions while it 1s equ ly true that the children 
in overheated schools and the workers in o erheated factories usually 
appear to be listless and ina tive 

11 Tests of Inclinat n to Do PI JW In Series II] and Series 
VII. data were obtained as to the in lination of the subjec ts to do phy sical 
work under varying air conditions 

In Series III, there were certain periods of the day when the subjects 
were required to do physi al work, either by riding the bicycle ergometer 
or by lifting dumbbells They were not pressed, however, and the lengt! 
of each spell ol work was left in consid rable legree to the subjects them- 
selves The result was that four subjects on ten days at SO ccomplhished 


an average of $1.061 foot pounds ot work pel aay nad on ten di vs at Oa an 


average of 42,820 foot pounds per day, an increase of 57 per cent \s In 
the case of the psy hological tests, however, it is significant to note that 
the amount of work accomplished during the periods of actual work was 
553 and 537 foot pounds per minute respect) ely, an excess of 5 per cent 
for the hot days 

In Series VII, the subjects were paid a smal! bonus for dumbbell lifting 
with the option of idling The same difference appeared, tour s ibjer ts 


on ten days at 75 doing an averace ol 22 OFS BOON pounds Ol work 
per hour and on ten days at OS” an average ol 25,200 Toot pounds per hour, 
an increase of 15 per cent. 


The ( ool ( ondition, therefore. showed in excess ol Lo per cent In actu uJ 


phy sical work performed over the 75° condition and an excess ol y¢ per 
cent over the 86 condition Fig. Vill 
12. Appetite In these same experiments, of Series If and VII, stand- 


ard lunches were served to the subjec ts and by weighing the food not eaten 


the ( alorifi value ol the food iu tually cConsulie d Wiis dete 
In Series III, the luncheons eaten on the 86° days ave raged 1,200 ca 


ies per subjec a and on the Od days, 1,259 calories n increase of 5 per 
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cent In \ II. the lunche s enten or ‘ ed 
calories and on the 68 day s 1,597 calorie Ss, an increase of 1.5 pe ent 
Series II] was conducted in the summer and Series VII in the te 


Much less physical work was done in Series III than in Series VII Bot] 
these facts help to account for the higher food alue consumed t hig 
second series 

13. Opinion if Subjects as to Comfort he subjects were asked on eac] 
day at the end of the period to express an opinion as to their sens 
of general comfort in the observation room on the following seal 

1. I feel as uncomfortable as I would with a severe headache or an attack 
of the grippe 

2. My condition is half-way between 1 and 

3. LI feel about as I usually do at the close of ai ternoon of hard ment 
work 

+. My condition is half-way between 3 and 5 

>. I feel as comfortable as I ever do 


Lhe average results of this vote as to comfor 


| { 


temperature conditions in the observation roon are summarized 1 le 


below. 
PABLE X 


RELATION BETWEEN TEMPERATURE CONDITIONS AND SENSATIONS O 
COMFORT 


Series 68 Rf 
il 
\ 48 


The actual figures vary widely probably as a result of seasonal condi- 
tions or of the temperamental tendency of the subjects. The differences 


in each series, however, are clearly in favor of the low temperatures 
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Opstainep in Recarp to tHe Errecr or Carson Dioxipe 
wp OrGanic Marrer anp Orner CONSTITUENTS OF 
STAGNANT Ark upon PuysicaL AND MENTAL ConpiTION AND Er- 
FICIENCY. 

Our second problem related to the effect of the carbon dioxide and organic 
matter and other chemical substances which accumulate in the air of 
rooms as a result of human occupancy when there is no active change of 
air. The investigations of Fliigge, Hill, Haldane, Benedict and others 
have all tended to show that these chemical constituents are without 
harmful physiological effects, but we desired to check these conclusions 
and extend them by our own observations. 

Studies of this point were made in all our experiments except Series I and 
VI. In Series I there was ample air supply and in Series VI a stagnant 
condition throughout. 

The general conditions of the experiments on fresh and stagnant air are 
summarized in Table XI although certain of the psychological tests were 
not made on all the observation days. In each series we have compared 
two periods in one of which there was an ample fresh air supply of 45 cubic 
feet per minute per person while in the other the air of the observation 
chamber remained stagnant throughout. There was of course some air 
change when our observers entered and left the chamber but this was mini- 
mized by the fact that the chamber was entered through two small vesti- 
bules fitted with three tight doors. There was also some leakage through 
walls and the difference between the final carbon dioxide values reached 
in different experiments was more or less correlated with outdoor weather 
conditions, the greatest leakage occurring on cold, dry days. The carbon 
dioxide at the end of the period was always over 20 parts per 19,000. The 
high values set down in Table XI for the beginning of the stagnant exper- 
iments are due to the fact that the first analysis was sometimes made after 
the chamber had been occupied for an hour. 

Samples for carbon dioxide were obtained from a stream of air aspirated 
from the room continuously from a point six feet above the floor. 

1. Fundamental Physiological Observrations.—The fundamental physiologi- 
cal observations of body temperature, heart rate, increase in heart rate on 
standing, blood pressure, Crampton value and respiration showed no rela- 
tion whatever to the chemical condition of the atmosphere. The results 
have been analyzed from every standpoint without any effect of stagnant 
air conditions being manifest and it will only be necessary here to present 
the final weighted averages for all temperature conditions. These aver- 
ages as summarized in Table XII show no appreciable difference between 
fresh air and stagnant air conditions, the excess one way or the other being 
well within the limits of experimental error. 
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rABLE XI 


SUMMARY OF CONDITIONS STUDIED IN COMPARING FRESH AND STAG 
NANT AIR 


Bex 
68 0 6 
13 
80 ; 6 
~ Zt 
75 
S 
) | ( 
\ 6S 
Vil 68 
0 | 
One possible exception to the above ppears at first lanes n | ire 
V illustrating rate of pulse recovery after physical worl In this case the 
average recovery under air conditions ts slightly quicker than under stag 
nant conditions However, this quis ker returi manifest onl on the 
warmer days, the air supply and stagnant curves at 68° coincidit er} 
closely This result agrees with the Improvement lh pnysi work done 
on air di: Vs only at the warmer t« mperature, ; will be noted below on 
page 114, and is no doubt to be explained | the cool effect of the draft 
ol incoming air 
2. Special Physiological Observation Phe spe ly ologi tudies 


in Series III, IV and V of dead space in the lungs, dosis of the blood 
re spiratory quotient, rate of heat produ tion, rate digestiol protein 
metabolism, concentration of the urine and skin s sit { naturally 
have been expected to show a more direct re yOTISE o excess of carbor 
dioxide, hypothetical organic poisons and other chemic: ibstances present 


in breathed air, vet in no single mstance was ! cle te relation mani 


Relative Ne. of 
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TABLE NIL. 


RELATION BETWEEN FRESH AND STAGNANT AIR CONDITIONS AND CER- 
TAIN FUNDAMENTAL PHYSIOLOGICAL CONDITIONS: 


AVERAGE FoR ALL SERIES. 


. Fresh air Stagnant air 

Observation 

condition condition 

Body temperature 37.16 37.04 
Heart rate 75.0 75.8 
Increase in heart rate on standing 22.4 22.1 
| Blood pressure 115.2 114.1 

Crampton value 43 

19.1 19.2 


Respiration 


3. Mental Work.—Efficiency in mental work was measured under fresh 
and stagnant air conditions in Series III only. The psychological work 
done in Series Il cannot be used because at the beginning of this series 
there were defects in the plant which prevented the maintenance of desired 
temperature,conditions without air supply. The stagnant condition was 
therefore sacrificed for a time and the effect of practice renders the few 
data later obtained for the stagnant condition incomparable. 

In Series III we have at present completed computations only for the 
grading specimens of handwriting. With an ample supply of fresh air the 
average error in the gradings was 1.37; with a stagnant air condition 
it was 1.43, a difference within the limits of the probable error. 

In Series V we obtained a measure of the inclination to do mental work 
when a choice exists. Under each of the three temperature conditions 
plotted in Figure VII there was a stagnant and a fresh air condition and 
inspection of the Figure shows that in neither mental multiplication nor 
typewriting nor heavy reading is there any tendency to accomplish more 
on fresh air days than on the stagnant days with the same temperature 


| 


conditions. 
4. Physical Work.—Series III and Series VII offer good comparisons of 


the ameunt of physical work performed with stagnant and fresh air. 

In Series III the subjects on the fresh air days performed an average of 
$6,075 foot pounds of work and on the stagnant days 37,800 foot pounds, 
an advantage of 4.7 per cent. for the stagnant days. In Series VII the 
subjects on the fresh air days performed an average of 23,925 foot pounds 
of work and on the stagnant days 23,400 foot pounds, an advantage of 
2.1 per cent. for the fresh air days. These differences are both slight and 
in opposite directions so that on the whole the chemical condition of the 
atmosphere seems to have no influence on the performance of physical work. 
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Phe accuracy with which all conditions must be c 
ments is well illustrated by a closer examinatior 
Series VII The average work done by four subj 
onditions was 2 per cent better than under the st 
bulk of this Improvement, however, occurred on the 
>.6 per cent. more work was done than at 75 degrees 
old days 0.8 per cent. more worl s don d 


Furthermore, on these w irm days three subje 


exposed to the draft of the incoming air made the i 


fourth subject who at no time w — Dene tea hy hie 


the stagnant days These results s ivgest ft 

the fresh air days was due to the cooling etfect 

». .Lppetite.—So far, all our observations like the 
had tended to the conclusion that the cher 
spired air was without physiolos cal 
however, we obtained results which may prove s 


In t he experiments ot II] s ibiec is wel 


of six weeks from 8 a. m. to 4 p. m. on five days of 


these weeks we have a comparison of tres nd s 
it 6S” and two at 86°, one week at each ten pera 
ply ot 15 cubic teet per minute per capita whi 


At noon a lume heon Wis served to enc h subject Ti 
The food served varied widely hut t he amour ( 


and the amount left on the plate Ss was weighed 


the number of calories consumed bv each subiex 


x 


\s noted above al comparison 0 


conditions, showed i slightly vreater ppet rm the 


the temperatures and comparing the air OnadILLO 


striking results. On the stagnant days each mai 
115] calories and on the fresh air aay san average 


crease of 13 per cent. 


In Series VII four subjes ts were observed for fou 


with ample fresh air supply and for two weeks und 


each air condition having one week at 68° and 


cedure was the Same as in Series 11] tre 


substances as roast heef. tongue, cream « } eese, date 


lettuce salad The menus varied from day to di 


The subjects under the stagnant air conditions 
1,492 calories per day and under the fres] 
1,620 calories, an increase of 8.6 per cent. und 


See Fig. IX). 
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hese experiments e repeated i the first seres cor 
since the report was presented at Jacksonville has elded pract 
egative results 
6. Opinio is to ¢ fort Phe opmmons of the subjects as to their fee 
ot comtort in t he observatiol room were recorder ! “Cries 1] 
Series V under comparabl temperature conditions but with either 
r supply or stagnant air. In Series I] the average vote of four subjects 


i day on days wit! a fresh nur s Lp ol leet per minute Dey 


capita was 5 >: the average vote ot tour subjec day for S days thre 


was stagnant was 3.8 (for scale of judgment see page 111 In Series 
\ four subjects on 3 fresh air days gave an average comfort vote of 4.2 
and on 3 stagnant days an average of 4.4 In each case there was a slight 
prelerence for the stagnant days It may be noted as of interest that the 


carbon dioxide at the end of the stagnant days averaged 32 parts per 10,000 


in Series Il and 36 parts in Series \ 


SUMMARY AND ©C ONCLUSIONS 


The work of the Commission is of course 


have been reached upon any points 

The following tentative conclusions seem however, to be indicated by 
the experiments of the first vear as outlined above 

1. A very high room temperature such as 86° F. with 80 per cent. rela- 
tive humidity, produces slight, but distinct elevation of body temperature, 
an increase in reclining heart rate. an increase in the excess of standing 
over reclining heart rate, a very slight lowering of systolic blood pressure, 
and a marked fall in the Crampton value 

2. A moderately high room temperature, 75 with 50 per cent. relative 
humidity, has all the effects noted above although of course in less degree 
than the extreme temperature condition 

3. Even the extreme room temperature of 86° with 80 per cent. relative 
humidity shows no effect upon rate of respiration, dead space in the lungs, 
acidosis of the blood, dissociation of OX\ hemoglobin, respiratory quotient, 
rate of heat production, rate of digestion, carbohydrate or protein metabol 
ism, concentration of the urine and skin sensitivity 

4. The power to do either mental or physical work, measured by the 
quantity and quality of the product by subjects doing their utmost, is not 
at all diminished by a room temperature of 86° with 80 per cent. relative 
humidity. 

5. On the other hand the inclination to do physical work, and the 
clination to do mental work are diminished by sufficiently high room 
temperatures. So far as physical work is concerned our tests show a de- 


crease in actual work performed, when the subject had a choice betweet 
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working or not working, of 15 per cent. under the 75° condition and of 37 
per cent. under the 86° condition, as compared in each case with 68°. 

6. Stagnant air at the same temperature as fresh air, even when it con- 
tains 20 or more parts of carbon dioxide and all the organic and other sub- 
stances in the breathed air of occupied rooms, has, so far, shown no effect 
on any of the physiological responses listed above under | and 3 nor on 
the power or inclination to do physical or mental work nor on the sensations 
of comfort of the subjects breathing it. 

7. On the other hand the appetite for food of subjects exposed to such 
stagnant air may be slightly reduced. 

8. These experiments seem to indicate that overheated rooms are not 
only uncomfortable but produce well-marked effects upon the heat regu- 
lating and circulatory systems of the body and materially reduce the in- 
clination of occupants to do physical work. ‘The most important effects 
of “bad air’ are due to its high temperature, and the effects of even 
a slightly elevated room temperature such as 75° are sufficiently clear and 
important to warrant careful precautions against over-heating. 

9. The chemical changes in the breathed air of occupied rooms are of 


comparatively minor importance although the substances present in such 


air may exert a slight decrease in the appetite for food. 


SANITATION OF THE CITY OF VERA 
CRUZ, MENICO, AND ARMY CAMPS 
DURING OCCUPATION OF UNITED 
STATES EXPEDITIONARY FORCES. 
James T. B. Bowxes 


Sanitary Expert, United States 1 fionary Forces, Vera Cruz, M 


The general plan of sanitation instituted here was that which had beet 
SO successfully worked out in Panama bv Surgeon General Gorgas 

General Gorgas has his methods of sanitation so well defined, that all 
that is necessary for him to do is to call his trained force together and 
proceed with the work without nv more doubt as to its results than any 
other expert, who has well planned | lo it | meth ds vith wl ch to 
solve his problems It Is for this re d looks 


eral Gorgas to free it from all pests 

The (Army Medical ¢ orps has accomplished most wonderful results in 
tropical sanitation We have, as illustration, the work done i 
ippines, Porto Rico, Cuba, Panama and now Vera Cruz 

The work at Vera Cruz has its importance in the fact that it was most 


necessary to protect our troops from disease in order that they might bein 
the best of condition ready to advance at anv time Lhe very low sick 
rate and practi ally no death-rate from disease are proofs of the success of 
the sanitary work done at Vera Cruz 

The responsibility for Public Health and Sanitation of the city of Vera 
Cruz passed from Mexican to American authority when the port was 
occupied by the Navy on April 21, 1914 

On April 30, the sailors were withdrawn and the duties then fell to the 
Army. 

During the interim before the Army took charg much excellent work 
was done by the United States Public Health Officers, Surgeons G. M 
Guiteras and von Ezdorf who were in charge of the Maritime Service at 
this port 

Colonel H. P. Birmingham was selected as the man to be in charge of 
all medical and sanitarv work and was thus appointed Chief Sanit: 
Officer of Civil Affairs and Chief Surgeon of the United States Exped- 
tionary Forces. 

The sanitary work was divided into three main d 
and Maritime. 

The Civil Division covered the work of the City Health Department 
with the following staff 

Major T. C. Lyster, Medical Corps, Director; 

Major R. N le, Medical Corps Assistant 1) rect 
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Major E. E. Persons, Medical Corps, Assistant Director; 

Captain Julian M. Cabell, Medical Corps, Director of Hospitals; 

Lieutenant A. J. Hoskins, Medical Reserve Corps, Assistant Director 
of Hospitals; 

William D. Wrightson, Sanitary Engineer 

James T. B. Bowles, Sanitary Expert; 

Kk. W. Mitchel, Sanitary Expert. 

The city of Vera Cruz was one of the first places in Mexico to be settled 
by the Spanish invaders and today it is an odd blend of the antique and 
modern. However, it is still replete with artistic interest and almost every 
one of its walls carries its story of war and struggles with the fighting 
buccaneers of the Spanish Main. 

Vera Cruz is shaped like a crescent with the sea facing the inner circle 
while the gigantic sand dunes are to the rear. These sand dunes are quite 


mobile Health 
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Office of the Department of Public Health. Vera Cruz. 


celebrated, the largest of which covers quite an extensive area and is 
about 150 feet high. 

There is a population of about 54,000 people, part Indian, Mexican and 
some Spanish. 

A very good sanitary code was found which gave the authorities ample 
power for imposing penalties if the laws were not properly carried out. 
The unfortunate part was that the Mexican authorities did not exercise 
their power in regard to the sanitary laws. 

Upon arrival of the American troops the city presented a very dirty and 
neglected appearance with flies swarming everywhere. 

Most of the work done by the Mexican Sanitary Department had been 
confined to mosquito work, even this was not performed with much 


enthusiasm. 
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he central part of the city is well paved with hard asphalt while th 


ore ter part ol the residence portion ved with cs Phere 
isalsoa fairly good sewer svstem as far us il extends ( 
runs into a sump [rom which it ts pumped along the breakwater int é 
sen The storm water flows bv gravity direct into the sea 

ATER 


There are two water supply svstems for Vera © 


coming from the Jamapa River and is filtered at Tejar and is used every 


w Pan 


where. The other supply comes from the swampy region at Legarto and 
supplies the Terminal Company exclusively for railroad work and washing 
purposes 

The waterworks plant at Tejar was installed by Pearson & Company, 
Ltd., in 1904. 

The water flows by gravity from the Jamapa River into a receiving well, 
from which it is pumped into a small reservoir and from there it flows by 
gravity into a sedimentation basin, having about four hours of rest \fter 
passing through the sedimentation basin the settled water flows by gravity 
onto four slow sand filter beds, the filtered water flowing into a receiving 
well and then into a sump. 

The water is pumped from a sump through a 15-inch and a 10-inch main 
into the distributing reservoir at Los Cocos From this distributing 
reservoir, the water flows by gravity through a 20-inch main to Vera Cruz 

The water plant has a capacity of 2,000,000 gallons per day which is not 
sufficient for Vera Cruz and of course less sufficient now with the additional 
population caused by occupation of the city by the United States Expedi- 


tionary Forces. 
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In order to economize on the use of water, the supply is turned off from 
a part of the city for certain periods of the day and night, thus allowing 
the head to increase in the distributing reservoir at Los Cocos. 

The inhabitants protect themselves during the time that the water is 
shut off by providing tanks on the roofs of their houses. These tanks are 
connected with the main supply by a float valve so that when the tank is 
full the city pressure is shut off. 

An apparatus for putting chlorine in the filtered water was installed and 
ready to be used if the water became bad. But it was not necessary to 
use the chlorine in the water as very good results were obtained from the 
filters. Both chemical and bacteriological control analyses of the water 
were made in the Field Hospital Laboratory. 

The analysis of raw water showed gas in 1 ce., 4 cc., 1/10 ce., lactose 
broth and four or five thousand bacteria per ce. on agar plates. 

The filtered water showed no gas in 1 ec., } ce., 1/10 ce. lactose broth and 
generally less than fifty bacteria per cc. on agar plates. 

In order to increase the water supply, surveys were made and it was 
found that the present supply could be increased at least 45 per cent. by 
installing a booster pump to raise the water into Los Cocos reservoir, 
thereby relieving the pressure on the line and allowing both pumps at 
Tejar to be used. This scheme was recommended and accepted, with the 


idea that the pump would be purchased as soon as the city had the money. 


DisposaL GARBAGE. 


The disposal of garbage as well as sewage, maintenance of streets, water 
supplies and care of city markets comes under the Department of Public 
Works of which Major Paul A. Wolf is Director. 

The Mexicans formerly disposed of their garbage by selling it to a man 
to run a piggery. The city received 1,000 pesos a year for the garbage, 
and the citizens were required to pay for the hauling of it out to the pig- 
gery. The result was that there were no proper receptacles for holding 
the garbage and it stood around breeding flies for a long time before it was 
hauled away. 

When the United States Forces came into the city a garbage dump was 
started and a good road made to the dump. Garbage cans with lids were 
provided in sufficient numbers and sold at a nominal price to the citizens. 
The city hauled all the garbage, rubbish and manure out to the dump, 
where it was thoroughly burned. The ashes from the burning material 
served to fill a swampy region which was breeding mosquitoes. The dump 
was kept in an excellent condition and all material burned as fast as it was 


hauled out so that there was no chance for fly breeding. 
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AnTI-YELLoW Fever Work 


There has been no case of vellow fever in Vera Cru since 1909 but 
was known that unless preventive measures were taken it would be 
possible to have it again as so many non-iImmunes would be passing through 
the port Thus the work of destroying all stegomvia mosquitoes and their 
breeding places was carried on with vigilancs 

The « ity was divided into two main sections, urban and suburban. with 
a chief inspector at head of each section hese sections were divided into 
small divisions with an inspec tor in charge of each division and he ld respon- 
sible for the sanitary condition of it Reinspe tions were made to see if 
the work was being carried on properly. 

All parts of the city, houses, patios, etc., were carefully inspected for 
water containers breeding mosquitoes. The stegomyia is known as a 
house mosquito and this was kept in mind while carrying on the work 

It is still the custom to have containers for water surrounding plants to 
prevent ants from destroy ing vegetation These pla es were a great source 
of breeding for the vellow fever mosquito In finding these containers 
they were emptied and oiled 

Poultry of all kinds were kept in patios, but this has been prohibited. 
Whenever water containers were found breeding mosquitoes, the owners 
were warned about it and if found again were fined in court. 

In this manner the breeding of stegomylia mosquitoes was reduced to a 
minimum 


AnTI-MALARIAL Work 


Certain parts of Vera Cruz have been called by the native inhabitants 
‘fever districts”? around what is known as “Laguna” and “Los Cocos”’ 
districts. This part is very low and swampy and for that reason difficult 
to drain, forming great areas for breeding mosquitoes. 


The rainy senson extends from the last of \pril to No embe yn howe er. 


most of the rain falls during June, July, August and September Taking 
the average for the last five years, gives us about 50.0 inches. The amount 


of rainfall for the last five years is oT) en in the ac companying table. 

It has been difficult to obtain accurate statistics in regard to death- 
rates, as diagnoses were often put down as malaria when they were proba- 
bly something else. According to Mexican records the death-rate from 
malaria has always been high in June and the curve has progressively 
risen during the four succeeding months. This would coincide with the 
rainy season. The death-rate for June, 1914, is much the lowest rate 
recorded for the last five years. See accompanying table of death-rate for 
all diseases during the last five years, arranged in months and years 

One of the most important parts of anti-malarial work is drainage 

There were a number of open drains found on our arrival which had 


been used for irrigation purposes. These ditches were graded and put into 


use for our work. 


ow. 
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The drainage system that was established consists of about fifty-five 
miles of open drains, trunk lines, laterals and further division of laterals, 
all eventually emptying into the sea. These ditches extend both within 
and without the limits of Vera Cruz and also areas beyond our lines 
whereby mosquito development has been greatly reduced and kept so in 
spite of the rainy season. 

After the ditches were constructed the sides were kept oiled and all 
grass removed from the bottom in order that the flow of water would not 
be stopped. 

As the city is very low, there are many places near the outskirts that are 
very difficult to drain. Wherever pools of water were found they were 
oiled continuously or were sprinkled with larvacide until pools had dried. 
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System of Drainage Ditches put in by United States Expeditionary Forces. 


The larvacide used was similar to that made in Panama. 

A map of city showing the ditching system accompanies this article. 

Some interesting data was obtained by Mr. Mitchel in regard to anophe- 
les breeding. A tent was pitched in the neighborhood of Los Cocos as this 
particular place had had the most malaria. The result of the experiment 
showed that the anopheles were coming from a swamp beyond our out- 
This is a very large area and the expense to drain it would be 


posts. 
The approach of the dry season has lessened the influx of 


prohibitive. 
anopheles and also aided by a greater amount of grass cutting. 

The species of anopheles found was entirely albamanus. 

The anti-malarial work was very much aided by the Field Hospital 
Laboratory which was in charge of Major F. F. Russell. Without the 
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assistance of the laboratory, it would have been impossible to have attained 
such excellent results in the work. 

In order to localize the infection among the natives, the « ity hospitals 
and local phy siclans were requested to send in samples ol blood from all 
patients. 

According to laboratory diagnosis the following positive malarial para- 
sites were found in civilians 

June, 1; July, 6; August, 64; September, 24. 

Malaria has been a reportable disease by the Health Department and 
all houses where proven cases of malaria have occurred, have been \ isited 
by inspectors and secondary cases are unknown. 

Malarial cases among the Army according to laboratory diagnosis were 
as follows. 

May, 3; June, 17; July, 30; August, 48; September 7. 


The effect of the anti-malarial work is beginning to show in September. 


AND ANtI-DysenrerY Work 


The methods used in preventing one of these diseases will do for both 


and for that reason they are considered under one head 


There has been only one case of typhoid fever and that was a civilian 
who did not live in the city. 

When the troops first arrived in Vera Cruz there was a large number of 
cases of dysentery among the soldiers. During May there were sixteer 
cases in the Army and thirty among the Marines, two of which were amc- 
bic while the others were bacillary dy sentery. During June there were 
six cases of bacillary dysentery. August eight cases of bacillary and two 
of old amevbic infections from the Philippines. September only two 
Cases and they were bac illary. 

Dysentery is the principal disease to fight in the Army. 

The great reduction and control of dy sentery shows the results of the 


efficiency of the general sanitary measures instituted to prevent it The 
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anti-fly campaign is probably the most important. This was brought 
about by the proper collection and burning of all garbage, street clean- 
ings and manure; screening of all food stuffs, city meat and fish markets; 
also the disinfection and isolation of all dysentery cases; fly traps placed 


around where food was sold. 
INSPECTION oF Crry MiLK Suppity, Water Suppiies, Foop Supply AND 
BeEVERAGES or ALL KINDs. 


Samples of city milk were obtained from the “lecheros” that sold the 
milk from house to house. About 350 samples of milk were analyzed and 


Vera Cruz “ Mitk Wagons,” 


at least 100 samples were found bad and condemned. The “lechero”’ was 
fined and prohibited from selling milk until his milk came up to the stand- 
ard. All milk was boiled before it was used. 

All food supplies such as coffee, lard, butter, meats, sandwiches, candy, 
bread, ete., were inspected and if found in bad condition, the merchants 
selling them were fined. 

Analyses of city water were made continuously to keep control of the 
filters. 

The native drinks, both alcoholic and non-alcoholic were inspected and 
the alcoholic drinks were generally found bad, such as pulque, tequila, 
etc. These drinks had bad effect on the soldiers and sailors so were sup- 


pressed whenever possible. 
ANTI-SMALLPOX WoRrRK. 


Smallpox was found epidemic when our forces entered Vera Cruz. It 
was seen at once that drastic measures must be taken at once to prevent 


ht 
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hie spread of the disease 13) June the spread of this disease had rea hed 
larming proportions. 

rhe « ity was divided into districts and a house to house vaccination was 
started May 18 { p to the present time 53,000 people have been vac- 
inated. The vaccinations were made by the Mexican phivsic ians under 
the supervision of the Health Department and on re inspection have been 
found to have been honestly and efficiet tly performed 

Besides the vaccinators going from house to house, there were others 
who vaccinated on the train catching all the peopl that came in from the 
interior 

Whenever cases of smallpox were found they were removed to the 
Lazaretto. The total number of cases since our arrival here is 42 with 12 
deaths There was no smallpox among any of our torces There are nm 


cases al present if Lazaretto 


PREVENTION OF TUBERCULOSIS 


lubers ulosis of all kinds rank ve ry high in Vera Cruz There were ] 4 
deaths for the month of June. 19 of which were from tuberculosis Ac. 
cording to the statistics here, this is the lowest rate for June during the 
last five years. It is known, however, that tuberculosis is on the increase 
here. 


Inspe tions were made over the « ity and all serious cases that were found 


were sent to one of the « ity hospitals for treatment and care 
Leaflets explaining how people sufferin with tuberculosis should take 
care of themselves to prevent it from spreadin were printed bv the De- 
partment of Health and posted in all patios, cantinas, and public buildings 
There was very little money in the Public Health Department to carry 
on the general work and prac tic ally none could be spare d for any extensive 
anti-tuberculosis work. However, everything was done that could he 


done under the circumstances. 


PREVENTION OF PLAGUI 


No case of plague developed or was brought to the port during our oe- 
cupation 

Vessels arriving from plague-infected ports were thoroughly inspected and 
fumigated. 

No extensive anti-plague work was carried on with exception of general 
repairing of houses having old wooden floors and the cleaning up of all 
trash and rubbish from old buildings and patios that might harbor rats 

If our troops had stayed here the general methods for plague prevent 
were to be instituted, such as catching of rats and examining them, 1 


proofing of buildings, etc. 
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Civin, Hosprrats 

There are three city hospitals and one private hospital, Beneficencia 
Espanola. 

San Sebastian was opened in 1854 for all poor men of the city without 
contagious diseases as there is no isolation ward. 

Zamora was opened in 1874 as a home for orphan boys and girls and also 
old women who have no home. 

Loreto was opened in 1860 as a woman’s hospital. It is almost entirely 
used as a place for treatment of “Public Women.” 

In the Mexican Sanitary Code, there is a law in regard to the regulation 
of public women. All houses and women are licensed and are divided 


into three classes. 


Field Hospital No. 3. 


\s this law was enforced by the Mexican authorities it was thought best 
to carry out the same plan. 

An examination ts made of each class once per week at Loreto Hospital. 
Each woman has a book which she obtains from the Police Department. 
This book contains her name, date of license and the status of her con- 
dition. The physician at the hospital examines her and makes a note in 
her book in regard to her condition after each examination. If her condi- 
tion is suspicious she is retained in the hospital for treatment. 

There are about 300 licensed prostitutes and 1,200 unlicensed. 

It is estimated that 2 per cent. of the first class are diseased and 4 per 
cent. of the second and third classes are diseased. 

Clandestines are brought in whenever found and about 90 per cent. are 
diseased. The ages of clandestines run from 12 to35 years. Of the licensed 
public women, most of them are Mexicans, while the better and cleaner ones 


are French, being less than l per cent. diseased. 
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have 


now hee mn ¢ leaned and re paired. Mexi an physi ans : nd other employees 


of Hospitals, who 


All of the hospitals were found in a deplorable ndition 


were retained, but under the supervision of a Directo 


sa Niedical Othcer 
Patients are well fed and cared for as well as the Mexican system of 
ising permits. It was the plan to use Mexican femal trained nurses, 


should our stay in Vera Cruz be prolonged 


GENERAL SANITARY Wo 


Phe inspec tors of the different divisions and districts made house to 
house inspections in regard to evervthing that related to sanitation, such 
as possible eases ot contagio is and infectious diseases, general condition 
of houses, shops, cantinas with special inspections of closets, bathrooms 

nd repairs of buildings that were necessary for proper sanitation. If it is 
shop where food products are sold, the condition of food is¢ xamined and if 
looks suspicious, the food is sent to the laboratory for proper examination. 


(ll water containers are examined and notes made in regard to mosquito 
breeding places 
If conditions are bad and repairs are tound necessary, written orders 
re given for the work to be done in such a time and if it is not done by the 


stated time and no good reason given, the people are brought up in court 
and fined 

Thus one can see, that the Provost Marshal Court has been a great 
assistance to the Department of Public Health in enforcing sanitary res 


lations 


Minirary DIvISION OF SANITATION 


Under the division of Military Sanitation, Major F. M. Hartsock was 
appointed Sanitary Inspector of United States xpeditionary Forces, 
Major A. W. Williams, in charge of Field Tlospital and Major F. F. Russell, 
in charge of Field Laboratory. 

The following sanitary regulations for the troops were issued on the 
recommendation of ( hief surgeon H P Birn ngl an ( olone] Medical 
Corps, by Commanding General Funston 

1. D sal of Garbage. or hments or co Ipanies In Camps Or 


isolated locations where other means are not available, the incinerator will 


be used Where disposal] may he readily made by means of the city carts 
the garbage can may be used The cans will be thoroughh leansed lded 
and coated with crude petroleum after emptying Liquid waste n bye 
poured into city sewer openings where available; in such cases, howeve 


cover will he pro. ided tor the same and t he surroundings kept iree ] 


rease, ete Tin cans will be incinerated, afte ras § 


| 
mashed and dis- 


130 The American Journal of Public Health 


posed of as dry garbage. Ashes, dry garbage, etc., will be hauled to and 
deposited on city dump. 

2. Disposal of Manure and Care of Picket Lines.—All manure will be 
hauled to city dump. Picket lines will be kept broom swept and all 
manure and straw hauled off daily. A weekly incineration of picket lines 
will be accomplished with crude oil at the rate of ten gallons to each line. 

3. Disposal of Excreta~—Where a water carriage system is not feasible, 
the Havard box will be used over earth latrines. Daily inspection of this 
system is enjoined on part of the Medical Officer of the organization who 
will see that the following system is carried out. 

The latrines will be burned out thoroughly with crude oil and hay twice 
daily (each burning one gallon of oil and 7} pounds of hay). The boxes 
at all times to be kept fly tight—this implies closure of all cracks and 


‘care of the hinges and a back construction so that the lids drop auto- 


matically. The latrines seats will be washed off twice weekly with a 
1/100 per cent. solution of creoline and whitewashed inside twice weekly. 
Latrines will be rebuilt when filled to within two feet of top. Where 
water carriage system is in vogue, either the automatic flush or trough 
will be installed. 

4. Kitchens.—kKitchens and mess rooms will be securely screened and an 
efficient fly trap will be provided for catching such flies as gain entrance 
thereto. Ice boxes installed will be inspected daily and drip pans emptied 
and scalded out. Garbage cans will be kept on wooden racks elevated from 
the ground and cans burned out daily with oil to prevent fouling, and kept 
clean outside with a coat of whitewash. 

5. Shower Baths..-Arrangements will be made for the installation of 
shower baths for all troops and a careful inspection will be made daily to 
see that waste water therefrom is so disposed of as to prevent mosquito 


breeding. 

6. Water Supply. 
Terminal water supply is at present unfit for human consumption. 
The use of mosquito bar is imperative and it will 


The city water supply is considered potable. The 


7. Mosquito Bars. 
be used by all in districts where mosquitoes are prevalent. 

8. Foods.—Attention is called to use of following foods, the elimination 
of which from messes will serve to prevent a variety of intestinal disorders: 
(a) Hashes of meat and potatoes prepared the night previous (ptomaine 


poisoning of severe type); (b) Canned milk and fish opened the day before 


(milk and fish poisoning); (c 
(dysenteries and diarrheas). 
9. Quinine Prophylaxis. 
quinine as a malarial prophylactic is made compulsory for all troops. This 
dose has been increased to six grains for troops living near the most infected 


Locally grown green vegetables uncooked 


The daily use of three grains of sulphate of 


malarial districts. 
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10. Daily I ( Surgeons of organizat s will make 
spections the commands to wl h the pertal ovel the 
g: Picket lines, | nes, kitchens, barracks closed toilets, baths, 
hage receptacies, Incinerators and all food supphes; they will make a 
‘ rep ; ; hie respect ‘ mon nad fheers t he 
nv sanitary detects noted, and similar vill the ection 
‘ the nit | sper his ‘ | 
Ll. Spe l Re f \ special report W ll be made once bv the sur- 
( of each organizatio to the Sanitary Inspect I tine niormat ! 
the ¢ hief surgeon, the llown cs nrections, 
se «lt el Dll mil or ¢ ( SES OF Ie lO] 
eT tter ied h I | if j Toes 


will be thorou 


ih the sanitary Inspe tor ene 


iS. M Breedir 


toes could breed, such as cisterns, tanks, gutters, pools and drau will be 
ept under close observation bv the surgeon, and the proper remedies ip- 
lied as screening, draini oiling, ete 
DIVISION OF MARITIME SANITARY SERVI 
When the United State Expedition irv. Fores me to Vera Cruz. the 
ritime service Was pretty well equipped with a good | ldi on i dad 
pie Che building conta ned boilers ior a dais fen ne outfit. showers ind 


rl ntv of room tol bag we and passe ngers 


Che Quarantine ~ervice 1s now It chi rge ol 1) | \ (amp ell o the 
United States Publi Health Service Excellent s hee done 
this Department 

As a result of the sanitary work we have to S rate of les . 
the average for troops 1n the states. and a ae they te pl etie; ly 

Che sanitary work carried on at Vera Cr vas ali t entirely fi he 


penefit of the | nited states H rees 


the Health Department ce: e from the follow- 


10,500 pesos trom Munk ipal Funds 


Che money expended by 
ing sources 


Funds, and 2,175 pesos from Federal Funds, making 


per month. Out of this sum must be paid the amount necessa rl 
tenance of city hospitals 
It was seen that this fund would no he near enough t take care of the 


health of the 
Gorgas asked tor 


city and the health of the tro D For that reason Ge! 


in appropriation from the United 


Sanitation the ( Ol Vera ( rudd, \lexico 
Venereal prop! venereal inspec 
re Ses f venere disease will be ent e Chief Surveo 

of 14,650 pesos 
States War Depart. 
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COMPARATIVE STATEMENT OF DEATHS FROM THE MORE IMPORTANT 
COMMUNICABLE DISEASES DURING THE PAST FIVE YEARS. 


['yphoid Fever 1910 
1911 
1912 l 2) 2 2 7 
1913 l l l 4 
1914 l 2 
Malaria 1910, 6/11) 13, 17 | 17 | 27 | 48 | 29 | 42] 16 | 266 
1911 20) 19 | 18 | 34 40. 25 | 40! 25 | 25 | 293 
1912 14/14/18] 7/16) 14] 15! 31 17 | 18] 16 | 199 
i913 | 19 | 14) 16 | 22) 19 16) 162 
1914 10 6 7 71 8 2 2 2 54 
Smallpox 1910 
1911 1 l 
1912 
1913 5 1 1 19 
1914 2 2/22/10) 5 0 46 
f Dysentery 2| 5| 1 2 
1911 2; 1 1}; 1 7 6 3s 
‘ 1912) 1/ 2] 2) 2] 2] 18 
1913 2} 6] 1] & 1| 23 
2] 6) 12] 4 28 
Puberculosis 1910 29 | 35 | 34 37 | 22 | 25 | 43 | 34 | 33 | 25 | 35 | 374 
911 24 37 $3 | 28 | 26 | 29) 49 4 34 | 31/18} 410 
1912 | 34 | 40 | 33 | 28 | 32 | 25 | 19 | 2h | 2O | | 2 | 2 | 329 
1913 28 | 28 | 40 | 27 | 31 | 22! 30 24 | 30 | 29 | 334 
1914 28 | 24 28 22/ 47/ 19 | 28! 13 | 29 209 
| 
Pneumonia 1910 10) 11 5 7 6 5 5 r 9 6 83 
1911 12/ 9! 10 6| 5] 8] 4] 86 
6111! 5] 4] 51 7] 9] 8] 82 
1913; 4! 8 5| 5! 8] 7 >} 4/ 5] 68 
Diarrhea 1910 3] 23/10] &! 5/18/15] 94 
" Enteritis under 1911 i2 10 5 2 2 3 t 9 3 6 7 9 7 
2 years 1912'13| 2] 5] 8! 9] 34) 12] 12] 10! 10| 152 
1913 71 9112/12] 9/12] 6] 5 5 | 16 | 103 
1914 11 3; 4111/29/19) 14] 4] 8 95 
4 
Diarrhea 9106 7] 18) 16 | 122 
Enteritis 2 vears 1911 17 8 8 8 9/17); 12) 10 8 | 22; 16 | 24) 159 
and over 1912 1318) 9/18) 12! 15 | 29/| 12! 18 | 20 25 221 
1913 7| 9] 9| 15] 12] 187 
i 1914 19 13} 10! 14! 23/18 20 133 
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RAINEALI REPORI 
\ 
\ 0 \ D 
nt to be used for municipal sanitation wherever the health of the troop 
s concerned fen thousand dollars in gold was granted for this work 
nd since then other amounts have been added, making total of 826.000 
gold expended out of United States funds for municipal sanitation Nlost 
ill of this money was expended for anti Mosqultlo work, with the excepto! 
of about 82.000 gold that w: s expended on screening the tv markets ar 
huildin of garbage dump ro dl 
The advancement ofl preventative medicine 1s wondertul and sanitarians 
re fast gaining the confidence of the general DD ible 
[It is now known that sanitation today is not a haphazard collection 
questionable theories but is based upon well-proven theories or facts. The 
work has passed the experimental stage and our me thods of sanitation are 
ist as accurate as those for solving an : rit] etical prol lem 
But in order to be successful, money and authority to act must be 
else the work will be hand apped and possibly result in failure 


[t is to be hoped that the excellent results of the vork of the United States 


Army Medi al ¢ orps 1n the tropic S. vill sho to the | 
ment and its people at F ree what could he ado 


“i states Gover 


ne in cleaning up some of 
own American cities if the money and authority were granted for the worl 
I wish to express my thanks to Surgeon General W. ¢ Gsorgas for his 
permission to publish this article and to Col. H. P. Birmingham, Chief 
Surgeon of the United States Expedition: r\ Forces and Major | | Per 


sons, Director of Public Health, Vera Cruz, for their kind assistal 
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NEW STUDIES IN VENTILATION. 


The first year’s work of the New York State Commission on Ventilation, 
the results of which appear on another page, is a notable contribution to 
the science of the subject. Realizing that present-day dissensions cannot 
lead to progress and that the newer theories of the relation between man 
and his atmospheric environment are viewed askance it seemed desirable 
to reéxamine the basic facts and conduct new experiments with the greatest 
thoroughness and precision. ‘Too much cannot be said in praise of the 
spirit with which this study has been undertaken. 
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the element of dirt and what might be calle lor d 
thoroughly considered It must be admitted, however, that the Ne 
York experiments are in line with the latest English researches in sl 


the great importance o he ‘ 
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OBSERVATIONS ON THE WIDAL REAC- 
TION FOLLOWING THE ADMINISTRA- 
TION OF TYPHOID VACCINE.* 


M. Wane, M. A., and O. MeDantet, M. D., 
Dy } SiON of Preventable Diseases. Minnesota State Board of Tlealth. 


iboratory Section, American Pub Health Association, Jacksonville, Fla 
December 3, 1914 


In January, 1913, the Laboratory of the Minnesota State Board of Health 
was authorized to manufacture and distribute free of charge typhoid vac- 
cine. Immediately one of the largest state institutions (A) a hospital for 
the insane which had desired for some time to immunize all of its inmates, 
requested the necessary vaccine. This seemed a splendid opportunity to 
make some studies on the Widal reaction as a large percentage of the popu- 


lation is resident over considerable periods of time. Also, in this institu- 
: tion, typhoid fever had been endemic for many years. 

/ The laboratory was ready to commence this piece of work and to furnish 
the vaccine in February, 1918, and found ready and willing coéperation 
from the staff of the hospital. 

: The vaccine used was prepared after the directions of Dr. F. F. Russell, 
U.S. Army Medical Corps, and was used on the first patients at seven- 
day intervals. This was later changed to ten-day intervals. Specimens 
of blood were collected from each patient before inoculation, at the time 
of each dose and following the third injection. When this had progressed 

: for a short time it was decided to examine specimens of blood after vary- 
HS ing lapses of time to determine the length of time the agglutinins remain in 
the blood of immunized persons. 

Because of the magnitude of the work, the institution having a resident 

population of about 2,000 persons, but one dilution of the blood could be 


attempted. The routine dilution used was 1:50 and the microscopic agglu- 
tination test performed. 
A year later a second institution (B) a school for feeble-minded and epi- d 
leptics with a resident population nearly as great decided upon vaccination 
pf its inmates following a series of typhoid fever cases. The same methods 
were employed except that the institution staff was not willing to collect a 
so many blood specimens so that in this institution specimens were taken 
only before inoculation and following the third injection. 
In this study all cases showing the presence of the Widal reaction before 
. inoculation are omitted since they are reported elsewhere. 
§ In institution A, typhoid fever had been so prevalent that one of the 
physicians in the city in which the institution is located boasted that he had 


* This work was commenced by the Laboratory Division before the reorganization of the Divisions of 
the State Board of Healt! 
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heen without one or more cases ol typhoid fe er amongst the employees 
for many years Not having all the assistance that mi ht be desired, the 

ecinating had to proces slowly \l] ulatior s were made with pla 
ed in a flame. Groups 


iridium needles whicl are easily 


ibout 200 persons were immunized and when these had completed then 


three injections another group of 200 was take! In this way a very 
ood control was constantly present as there wet at ill Limes both Vance 
- | 
nated and non-vaccinated persons living under identical conditions The 
last persons were inoculated in September so that the whole procedure 


ered approximately eight months 


W he Nh the accination had well progre sseqd,, its good results were so ¢ 


dent that the employees petitioned the hospital authorities oO nadminister 


the vaccine to them his petition was granted 


rABLI 
\N ANALYSIS OF 1094 CASES SHOWING THE TIME OF PRIMARY APPEAR 
ANCE OF THE WIDAL REACTION ) 


At time 10 Days 2W Wi 


P 
Su ; 
S] +4 ) 4 
14 


In 1913. in institution A, the Widal reaction of the blood of 1,179 pet 


sons was studied In all these cases the re tio} is absent before ini 
tion of the vaccine The blood was then examined t the time ol ea 
injection and, if the reaction was not present at the time ol the third dose 
later periodical examinations were mace \t some time following the u 
jection | 094, or 92.8 per cent showed agglutinins u the blood The blood 


of 44, or 3.7 per cent. showed a partial reaction and in the blood of onl 
11, or 3.5 per cent. the reaction was absent Of these 1,094 cases showings 
the reaction present in the blood, 381 or 34.8 per cent., were present at the 
time of the second dose, 441, or 40.3 per cent. at the time of third dose, 


155, or 14.2 per cent, ten days ifter the third dose and in 117. or 10.7 per 


cent. the reaction was delayed, appearing onlv after two, three or tour 
weeks had elapsed. In 206 cases the reaction appeared more gradually a 
expressed by a partial agglutination occurring before a complete reactior 
appeared. In Table I is given a detailed account of these examinations 


= 


» 
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Of the cases showing only a partial reaction, there were 44 and of these, 
19 very quickly lost all trace of agglutinins. Table I gives an analysis 
of these examinations 

rABLE Il 
AN ANALYSIS OF 44 CASES IN WHICH AN ATYPICAL REACTION OCCURRED 
1913 


At time F 10 Davs 2? Weeks 3 Weeks 4 Weeks 
ime oO 


of 2nd after after ifter atter Later Total. 
dose ird dose ird dose ird dose. 3rd dose 
I it 
rea 2 l l 25 
Followed 
rea | itp ( l l 0 0 19 
Potal 20 13 ! 4 
$5 9 68 } 2.3 


In 1914 immunization of those having entered the institution since the 
prey lous Vaccination was undertaken. The Widal reaction was studied in 
546 cases in which the blood failed to show agglutinins before the admin- 
istration of vaccine. Of these, 372, or 68.2 per cent. showed the presence 
of the Widal reaction in the blood following the immunization. In the 
blood of 74, or 13.6 per cent., only a partial agglutination was found and 


in 100, or 18.2 per cent., the reaction was absent. 


rABLE Ill 
AN ANALYSIS OF 872 CASES SHOWING THE TIME OF PRIMARY APPEARANCE 
OF THE WIDAL REACTION (1914 


At time of At time of 10 Davs I 


zater otal. 


2nd dose dose ifter Srd 
P t reactio 19 6 ( 
led | at react 72 SS 
Potal 209 \4 72 


An analysis of the 372 specimens giving « reaction shows 75, or 20 per 
cent., positive at the time of the second inoculation, 269, or 72.5 per cent., 
positive at the time of the third injection and 14, or 3.8 per cent., ten days 
after the third dose, with 14, or 3.8 per cent. having the reaction delayed 


several weeks—-88 of these 372 cases showed an atypical reaction before 


finally developing a positive. 
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Of the 74 cases in which the reaction was only partial, 39 very quickly 


showed the reaction absent on later examinatio1 


rABLE I\ 
\N ANALYSIS OF THE 74 CASES IN WHICH AN ATYPICAL REACTION 
OCCURRED (1914). 
at ‘Later. Tota 

Fo pi 
t l 14 ) } 

Pota f 2] 74 

4 

From a comparison of these two series in the same institution it will be 
seen that 92.8 per cent. of the cases in one series and only 68.2 per cent. in 
the other at some time gave a positive Widal reaction. Concerning this 
variation Dr. C. C. Burlingame* reported that 90 per cent. of those in the 
later series who failed to show agglutinins were vaccinated by one phy 
sician. ‘This physician vaccinated in all 205 persons, or 11.9 per cent. of 
the total number and, of these, 90 or 44 per cent., failed to show the reac- 
tion. If the group of persons vaccinated by this one man are omitted from 
the 1914 series the percentage of cases showing the Widal reaction absent 
is 2.9 as compared with 3.4 for the 1915 series It is interesting to note 
that the only case of typhoid fever in the vaccinated has occurred in this 
group ot 90 persons Clinical diagnosis in this case was confirmed hy the 
isolation of B ty phosu from the stools One case among those vac 
nated in 19183 developed symptoms of typhoid fever in September, 1914, 
but from the stools only B paraty} hosus was isolated 

In order to determine the length of time agglutinins remain in the blood 

‘ following vaccination, later examinations were made at approximately 
six months and one year after completion of immunizatior Owing to the 
fact that from 20 to 25 per cent of the patients of such institutions are 
. being constantly discharged, and on account of the mental condition of 


many, it was not possible to obtain later specimens of blood from all. TI 
was done, however, from 805, 770 of whom had shown the reaction present 
24 atypical and 11 absent In all showing the reaction atypical or absent 
on completion of immunization the reaction was not present on later ex: 


ination. Of the 770 showing the reaction pres nt on completion of imn 


nization, 177, or 23 per cent., showed it present at later examination, 63, 


( 


140 The American Journal of Public Health 


or SS per eent.. shows i t\ pou al reaction and in 525, or 68.2 per ent., 
the reaction was absent \ few of the cases had but one later examination 


the majority had lables \ and \ | analy VA the st results 
TABLE \ 
\N ANALYSIS OF THE WIDAL REACTION ON LATER EXAMINATIONS 


OF 770 CASES SHOWING REACTION PRESENT ON COMPLETION 
OF IMMUNIZATION 


Rea Present at later Atypi il at later Absent at later Total 
itio x exa ition 
Att of 2 t 172 273 
\ of 3rd SS 197 
10 days after Srd t 90 104 
2? weeks after tio 41 
veeks alter r ct ] 13 14 
ilter rd l 17 19 
rthan 4+ w ilter r 
tic 8 
lot GS 525 770 
i rABLE VI 
4 LENGTH OF TIME FOLLOWING IMMUNIZATION THAT WIDAL REACTION 
| STILL REMAINED PRESENT IN BLOOD OF 177 CASES 
- 
\t t f ) | 
9 l l 7 60 28 
At ti r 
ac 19 l SS ( 5 
ollowin r 
Total } 1S 177 1S! 94 
} From these results it is seen that the Widal reaction following the ad- 
ue ministration of typhoid vaccine is of short duration. In a very small per- 
t centage of cases it is still present after six months’ ora year's time has 
: elapsed. In this series it was present after six months in only 16.3 per 
i, cent. ol the pe rsons vaccel ited, or only 17 pe r cent.of those showing a Widal 


ij 
4 
] 
| 
| 
] 
] 
| 
| 
| 
| 
| 
¢ 


Observations on the Widal Reaction 141 


res on pao completion of accmatiol and atter one vear ! 11.% per 
cent. of those vaccinated, or 12.2 per cent. ol those showing the reaction 
pre\ iously Phis agrees with the results obtained by Wollstein* on twenty 
four cases st idied m 191 She found the reaction pre sent in the highest 
dilution one month after the third inoculation, that it then fell rapidly 


during the next two months and at the end of thirteen months the large 
maioritv were entirely negative Blo k and Creuze using vaccine Chan 
temesse found the agglutinins to reach their maximum one month after 
heginning Immunization They then gradually decreased until at the end 
of one vear onlv half of the subjec ts showed agglutinins at a dilution of 
1: 100 
son ariability in the presence of the reaction was noted in these series 
Phis also was observed in one member of the laboratory staff in whose blood 
i the reaction was absent when examined five months after vaccination, al- 
though pre sent upon completion of immunization, and then reappeared 
nd was found when the blood was examined 18 months after inoculation 
Karly in 1914 institution B had a number of patients taken sick with 
typhoid fever and the hospital staff started an investigation to determine 
the source of the infection It was claimed that until this outbreak no 
cases of typhoid fever had occurred in this institution for a numberof years, 
but search of the hospital records indicated that undoubtedly the disease 
had occurred but had not been recognized, as symptoms in feeble-minded 
patients are different from those in normal individuals pid miological 
n estigation made by Dr i \ Burns of the State Board of Healt] pomted 
to one or more ty phoid carriers as being the cause of this outbreak, and the 
authorities were urged to immunize all residents of the institution Phis 
epidemiologic: | evidence was confirmed later by laboratory examination 
The resident population is about 1,700 Che immunizing was commenced 
May, 1914, and was « ompleted in August 
blood specimens were received from 1,396 persons before the adminis 
tration of vaccine and. of these. 1.376 showed the reaction t 1 bsent 
From these cases second specimens ol blood were obtained anvwhere fror 
ten days to a month following the noculat Ot these 900. oF 
$7 per cent., showed the reaction present; 261, or 19 per cent., shower 
atypical reaction and in 606, or 44 per cent., the reaction s abset lt 
will be noticed that the percentage ot reactions This ¢ ¢ 
ferent from that in institution A 
Late in Septembe about one mont] follow ney the con ple rie 
L immunization, another outbreak of typhoid fever occurred in this institu 
tion Investigation of this outbreak by Dr. W. P. Greene of this D Sic 
showed that the typhoid carriers in the instituti ‘ he ‘ 
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from contact with the food and water supplies, although they had been 


exe luded Irom the kitchen and There were found to be 
two possibilities for the infection, one through the milk supply, and one 
through contamination of a spring. The spring ts located between the 
main dormitories and farm and it was customary for about 200 persons to 
stop there each day for water on their way back and forth. The water 


runs into a stone bowl about two feet deep and in the fall of the year this 
rally vets fille dl with leaves This had happened in September 


d gotten into the bowl to clean it out. <A frequent 


how! 
and some of the hovs h 
attendant at this spring was an unrecognized case of typhoid. It could 


rned if he had gotten into the bow] himself. Hands 


not be definitely le 
were more popular than cups for conveying water to the mouth. The 
son of the superintendent of the farm had been in the habit of playing 
around this spring and had developed typhoid fever. 

Regarding the milk supply, it was learned that the wife of the head dairy- 
man was ill with typhoid fever and was being cared for nights by the dairy- 
Ile himself was found during the progress of the epidemi 
This man was caring for the milk 


man himself 
to be a walking case of typhoid fever 
during the day and cans and containers of various sorts were being con- 
stantly carried back and forth from the dairy barn to the dairyman’s house. 
The same case of walking typhoid who attended the spring also helped in 
the milking as did one suspected carrier 

With these two possible and probable sources of infection it can be real- 
ized that the chances of an epidemic were very great. The fact that the 
large majority of persons were vaccinated undoubtedly accounts for the 
fact that not more cases occurred in a population of approximately 1,700. 
Symptoms in these patients were complicated by the occurrence of a diph- 
theria outbreak at the same time and a number of double infections oc- 
curred. In three persons a doubtful diagnosis of typhoid fever could not 
be confirmed by the Widal test, the reaction remaining persistently nega- 
tive although examined as late as the 26th day following first recognized 
symptoms. Specimens of feces and urine from these persons were ex- 
amined November 18. No typhoid bacilli were found. These three per- 
sons are not included in the following analysis of cases. 

In all 55 cases occurred, including 3 cases of paratyphoid fever, 16 
amongst the unvaccinated and 37 amongst those vaccinated. Of the 16 
unvaccinated, 11 were employees. The diagnosis was confirmed by posi- 
tive Widal reaction in 15 cases, the other case left the state and so no blood 
specimen was obtained. Amongst the unvaccinated two deaths occurred. 
Of the 39 persons vaccinated, 34 did not show the presence of the Widal 
reaction following immunization but have shown it during the present 
illness and therefore are considered as typhoid fever. Three of these cases 


ended fatally. The diagnosis has been further ( ontirmed by isolation of B. 
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; \. E., male, 18. Vac tion completed June 22, 1914. Wid ‘ 
present July 1. First recognized sympt September 24. Blood ' 
=epte | ste Blo ad Sp ( Ss Septem ‘ ‘ i 


present June & First svmptoms septe her 26, | | eve On Septe 
he hlooe culture t ket nd le ed 1) | ) 
October 3 \ plete Lut pss Vas perl med py hosp 
es two d s alter deatl nd onty bad ited itures tro ‘ 
spleen and heart’s blood were submitted the laborator The 
testinal lesi vas SI ll uleer I ‘ Ould scarce 

nstitution nd om i¢ ith fron cl ) rred i) 
It is unfortunate that no ex ination of the tl S mace ‘ 

i that no throat cultures ere taken fro ent eli 

th was due to diphthe 

B mal \ ( tion ¢ plete J e Yo \\ lal rea 

Th] st s toms Sept her \\ re Lio 


t o rose spots i no rved sple I Phroat ult e ‘ 
10 showed the presence of BD theria he hospital physician believe 
nis rye L case ot tvphold tever c« ) ( ( 


4. 


tory No typhoid bacilli were tound 
r., male, 20 Vaccination complet: 1OL4 Widal re 


recognized svmptoms October | Blood specime 


present June 

taken October 3 still gave Widal reaction. Specimens of feces and urin 
; submitted to the laboratory November 4 and November 7 failed to sh: 

typhoid bacilli 

J., male, 18 Vaccination complete: June 4, 1914 Widal rr 

> present July 1. First recognized symptoms about October 26. Wida 
reaction still present October 30. Specimens of feces and urine submitted 
to the laboratory November 4 and November 7 failed to show typ 
bacilli 


(i these five cases, the diagnosis in but one has beer mini ea Db 
tion of typhoid bacilli. Considering these five ses to be tvphoid fev« 
we have only nve out ot the 59 cases fr] I tre \\ dal reactor 
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\t the NV International Congress of Hygiene and Demography, Dr. 
J. W. Brannan* asked the significance, if any, of the Widal reaction fol- 


lowing vaccination. Not only was no response given to this question but 
» search of the literature failed to reveal much recorded information upon 
this point. Neégret experimenting upon rabbits used three different vac- 
cines. He found that animals immunized by ether-killed organisms showed 


ery high agglutinating power (1; 10000) while the bactericidal action 
was very weak and the antibody content very low. In contrast with this 
the living sensibilized bacilli produced a relatively low agglutinating power 
1: 1000), a strong bactericidal action and a high antibody content. Ty- 
phoid bacilli killed by heat (56° C. for 1 hour) produced a high agglutinat- 
ing power (1; 7000), a weak bactericidal action and an antibody content 
almost as high as that produced by the sensibilized vaccine. Further 
studies upon the relationship of the various factors entering into immun- 
itv must be made before the exact significance of the Widal reaction can 
he stated, 

While agglutinins have been found in the blood of all or nearly all immun- 
ized persons by most observers, it appears that they are not present in a 
small percentage of cases. In a member of our laboratory staff three addi- 
tional doses of vaccine of 1 cc. each were given, the six injections being 
made at ten-day intervals. Repeated examinations of the blood in this 
ease failed to show agglutinins in a dilution of 1:50. This same result 
was obtained by Maverick? in a patient to whom he had administered three 
successive vaccinations 

No one perhaps ts as well able as are laboratory workers to understand 
how difficult it is to succeed in getting directions followed even when the 
execution of them is very simple, especially if the one using the directions 
is halfhearted or indifferent to the work. In institution A the obtaining 
by one physician of 44 per cent. of cases showing the reaction absent as 
compared with only 3.4 per cent. by all other members of the staff seems 
to offer in itself sufficient explanation for the lowered percentage of Widal 
reactions in the 1914 series in this institution. For the same variation in 
the results in institution B, where the blood of 44 per cent. of all vaccinated 
persons failed to give the Widal reaction, the writers have no explanation 
to offer. 

One may properly ask if the vaccine was at fault. We ourselves have 
looked to the vaccine for an explanation. The only difference in the vac- 
cine used was that in the 1918 series a temperature of 58° C. for one hour 
was used while in the 1914 series in institution A and in institution B only 


55° C. was used for the same length of time. Further, the same lots of vac- 
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\lso this same has atforded protes bis epidet aused by 
on of the water supply as show: t he t that the onl 
dgadary case Was that of a person retus acc inated | this 
emic there were 110 cases of typhoid fever u population of 1,800 
[he incidence of cases of typhoid fever in stitution B in the group 
Te inated persons showing or failing to sho he W lal reaction seems 
dicate that al high degree of protectiol was tlorded to those in whom 
positive reaction followed the adn Inistration oO the vaccine Lhe one 
se of typhoid fever in institution A among cecinated occurred in 
ne in whom the reaction had been absent 
The occurrence of typhoid lever among imi ed persons points very 
rvently to the need of sanitary conditions, including especially supervision 
phoid carriers even in vaccinated communities Dr. L. L. Lumsden 
emphasized this very strongly when he said “There seems to have arisen 
in undue amount of enthusiasm about ant typhoid oculation It is well 
enough to arouse enthusiasm for any measure which will be of use in ty 
phoid prevention, but we should not lose our perspective and attach too 
Ta importance to one measure to the neglect of other and equally n 
portant measures. I think inoculation should be regarded as a useful ad- 
inct to, but by no means a substitute for, sai ry and hygienic precau 


tions in campaigns against typhoid lever 


In these two institutions there were 74 ind i ; in whom the blood 


showed the Widal reaction to he present Or | betore ul Ton 
\ certain number of these persons have been s n through the examina- 


tion of their feces and urine to be carriers of typhoid or paratyphoid bacilh 


[hese « uses are reported else where The diff ties of isolating these or- 
ganisms from discharges which have been long in transit are very great 
The best methods of handling such specimens we believe need further 
studv and it is suggested that this ti committee for the 
study of this problem 

The writers desire to extend to Dr. C. ¢ Burlu e their sincere thanks 
for his hearty coéperation which has made possible a large part of this in- 


estigation and to Dr. E. H. Trowbridge who has also willingly cobperated 


this work. 
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2 Failure to find tl Ls high percentage of positive Widal reactions in 


persons thus vaccinated appears to indicate some technical error in meth- 
ods and an accompanying failure to confer full immunity. 

3. In communities where paratyphoid fever occasionally appears, es- 
pecially in institutions, 1 might be preferable to use a mixed vaccine of 
typhoid and paratyphoid after the recommendation of Castellani.* 

t. In institutions in which typhoid fever exists persons should be im- 
munized upon admittance 

5. In institutions where typhoid carriers are usually present they should 
be detected and properly supervised. 

6. Vaccination alone must not be considered the only necessary prophy- 


lactic measure to be taken against the occurence of typhoid fever. 
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pearance of the plawiu at is the engorgement of the subcutaneous blood 
vessels, together with a diffuse pink color of the subcutaneous muscles, 
which have a peculiar dry, waxy translucency.” The injection is dark red, 
and pon close InSper tion the small vessels are seen to he uniformly dis- 
tended with blood It is usually distributed over the whole surface of the 
body, but occasionally it is confined to the side of the body on which the 
primary bubo was found \ bright pink injection is a rather common 
finding, but it is not likely to be mistaken for the injection of plague 
infection Subcutaneous edema, confined to the vient of the bubo, is 
occasionally encountered 

In a series of sixty-one consecutive plague rats in San Francisco, injection 
was present fifty-two times; it was confined to the region of the bubo twice; 
it was unilateral twice; and was general in distribution forty-eight times 
It was slight thirteen times, moderate fifteen times. marked sixteen times, 


intense eivht times 
Tne Buso 


This is possibl the most reliable single sign of plague infection 

Phe gland involved is usually surrounded by a more marked injection 
than is present elsewhere, and an infiltration which at times is hemorrhagic. 
The gland proper is usually caseous. The contents may be shelled out very 
readily, though prior to section the gland feels very firm. In the cases 
seen in San Francisco, the contents of the buboes were recorded as being 
hemorrhagic four times and as caseous twenty-nine times.  Pestlike bacilli 
were noted as present in eighteen cases, in six of which the “coecoid” 
form predominated. ‘They were recorded as absent five times. 

Indolent enlargement of the lymph glands is very commonly encountered 
in rats that are not infected with plague \mong old rats probably 1) 
per cent. will show this Such glands, howe er, are tough, elastic, and not 
surrounded by infiltration. They are not likely to be mistaken for the 
plague buboes. In the leprosy-like disease of rats, the glands may reach 


an enormous size 
Granccar LIver 


Two lesions of the liver are encountered in plague rats. ‘The one most 
frequently observed is spoken of by the Indian Plague Commission as 
“fatty change, though it is explained that this term refers to the naked 
eve appearance, as microscopically the lesion is found to be due to a necro- 
sis of the liver tissue. When this change is present the organ is found to be 
rather yellowish in color and is studded with an enormous number of 
vellowish-white granules which are about the size of a pin head. This 
lesion, which was very common in the San Francisco cases, is very readily 


recognized. 
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It is not usual to find all five of the lesions present and no single sign of 
tself is pathognomonic but it is the combination of two or more signs that 
is of moment Phe subcutaneous injection with a typical liver or these 
signs associated with a typi al spleen afford good grounds for a diagnosis. 
The presence of a typical liver and a pleural effusion usually means plague 
and if a large, dark, firm spleen be present the diagnosis of plague may be 
made 

The gross lesions of plague may often be distinguished even in rats in 

advanced state of ce omposition 

(hronic plague, or as it is sometimes called “resolving plague,” in rats 
sometimes occurs but it is very rare and the lesions usually consist of puru- 
lent or caseous foci in the peripheral lymph glands, spleen, or other viscera. 
In these lesions plague bacilli are either scanty or are not found on micro- 
scopical examination but they may be frequently recovered by cultural or 
inoculation methods 

It should be kept in mind that occasionally a rat may harbor plague 
bacilli without recognizable gross lesions but such an occurrence is rare. 


The exact weight to be given to the morphology of the organisms found 


in smears from the organs of a rat suspected of being plague-infected is a 
matter of individual judgment. Smears from a bubo and from the spleen 
mav show no organisms at all, or none even remotely resembling B. pestis, 
and vet by culture and inoculation methods we may be able to demonstrate 
that the Animal is plague-infe ‘ted Attention has been called to this point 
by several observers and every worker in this field has the experience sooner 
or later 

In other cases the smears will show such numbers of perfectly typical 
bipolar bacilli and “involution” (coccoid) forms as to leave scarcely any 
doubt as to the nature of the organism But even here cases that are not 
plague are encountered that will deceive even the most experienced 

In addition to these two classes of cases we have a third, where smears 
show a few typically-shaped bacilli, or where a considerable number of 
typical-looking bacilli are found along with many other bacterial forms. 
There is no safe rule for reaching a conclusion in these cases, and one must 
resort to culture or to inoculation methods, or both. In any such case it 
is always a good plan to let the macroscopical findings have more weight 
than the microscopical 

The bipolar appearance of B. pestis is so largely dependent upon the 
technique of staining, fixing, length of time the stain is allowed to act, and 
the length of the washing that it should never be given great weight. Here, 
as elsewhere in bacteriology, many errors are to be avoided by not depend- 
ing too much upon the morphology of the organism under investigation. 
While the gross lesions of rat plague are often sufficiently characteristic 


to justify a positive diagnosis, and the gross lesions in conjunction with 
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Phe plague bacillus is a nonmotile organism 

\ culture answering the above des« ription when rubbed into the shaven 
skin of a guinea pig or a white rat should cause the death of either of these 
animals by plague within 10 days, and an organism must be isolated from 
their tissues after death corresponding to the one inoculated. 

If one wishes to be doubly certain, one may inoculate a series of labora- 
tory animals, giving to half of them a sufficient dose of anti-pest serum. 
The protected animals should recover, or markedly outlive the controls, 
which should die in the usual time. 

The preference should be given to the cutaneous method of inoculation, 
which is of special value when used for the inoculation of rats or guinea 
pigs with the tissue of animals suspected of plague. 

Kolle and Martini (9 compare the cutaneous method of inoculation to 
the use of an agar plate in separating plague bacilli from other organisms, 
and so regularly does B. pestis penetrate the skin and infect the animal, 
and so rarely do other organisms do this, that it offers a certain and accurate 
method of “filtering out” B. pestis from any badly decomposed tissue. 

The technique of the cutaneous method of inoculation, or “vaccination,” 
as it is sometimes called, is very simple. \n area about an inch square is 
shaven on an animal’s belly, taking care to abrade the epithelium slightly. 
The culture or suspected tissue is rubbed on this shaven area with a plati- 
num loop, a scalpel, or a dressing forceps. Guinea pigs when inoculated 
in this manner generally die before the seventh day; white rats die a day 
or two earlier 

There are a number of organisms sometimes found in rats that in smears 
from tissues are scarcely to be distinguished from the plague bacillus but 
they can usually, without great difficulty, be separated therefrom by 
cultural and animal tests. Great care must be exercised in expressing an 
opinion based on the appearance of an organism in smears. It is always 
advisable to confirm the diagnosis made by the naked-eye findings by 
inoculation either of white rats or guinea pig. 

Practically we may confine our study to inoculation by the cutaneous 
method and to subcutaneous inoculation when the material is injected in 
the ordinary manner. A useful modification of the latter method is to 
make a small pocket under the skin of the abdomen and thrust the sus- 
pected material into this pocket. The time that elapses between the 
inoculation of a rat with a virulent culture of plague bacilli and its death 
varies somewhat with the size of the dose and with the mode of inoculation. 

The lesions found, when an artificially inoculated rat is examined after 
death, are in a general way similar to those found in naturally infected 
rats with certain modifications. 

The most striking difference between natural and artificial plague in 
rats is the presence of a reaction at the site of inoculation in the majority 
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ises where t he organism introduced | tneousl\ i! a in about 


third of the cases where the infectious material is rubbed on the shaver 


ellowish-brown crust overlving a g nulating surface nd associated wit! 
trifling thickening of the sku nd subcutaneous tissue | ! ppeal 
s one o more firn papules or 4+ millimeters u diamete most 
lrequent appearance Is a brawny, edematous and blood-stained reaction 
which extends over an area perhaps an inch in diameter: at times purulent 
hangs bye well na anced Very rarely one ds so extensive anedet 
is to cause the lesion to somewhat resemble the widespread velat nous 
reaction seen so commonly the py () casionally an extensive 
slough mav be at the site of Inox ulation 
It is ery exceptional that one finds Th ¢ uses of induced plague the tvpr il, 
firm, caseous bubo surrounded bv an infiltrated area. as is so commonly 
seen 1n natural infection in rats The glands are sometimes enlarves and 
ected without other changes | monest lesion. howevel is a 
irkedly enlarged nd whicl close two} Is See to have 
number vellowish points lust unde the capsule ire 
ally well seen when a section. is through the na he gland 


may be squeezed out of the capsule, and it breaks down readily enoug! 
nen pressure is made upon it. but the uniform necroti process that one 
sees so often in natural rat plague is absent 
Giran lesions the liver pre isely hike those found in natural rites 
Llonis are very Common if the rat dies on the sixth d: ¥ OF later, the ord 
to be repl iced by necrotic foe: that may be as much as 
millimeters in diametet 


Ihe Is found mottled more tres vuenthy in natural plague 
| 


nfection, and large granules are much more commot 

The subcutaneous injection is rarely so well marked as it is in natural 
infections 

Pleural effusion of the same nature as that found in natural plague is 
common Hemorrhagic foci are not rare in the lungs, and occasionally the 
organs are partly consolidated 

The lesions of plague in the guinea pig are in general similar to those 1 


he rat but with certain important differences 

Guinea pigs inoculated with a culture of plague or with plague tissu 
usually die in from four to eight days \t autopsy on reflecting the skin 
more or less extensive gelatinous, sometimes blood-stained, exudate will be 
noted; this exudate extends from the site of inoculation. One or more of the 
external lymph glands are enlarged to form a bubo, fre quently caseous, sur- 
rounded by an exudate that is usually more or less hemorrhagic Phe spleen 
is enlarged, often two or three times the normal size, studded with whitis} 


granules, varying from the size of a pin point to a split pen The liver 
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frequently shows a few whitish spots, and the same may be found in the 
lungs 

Cultures made from the heart blood and from tissues such as the spleen 
or bubo will yield a growth of the bacilli, giving the culture reactions pre- 
viously described for the plague bacillus. Smears made from the cut sur- 
face of the bubo or the other tissues will show the presence of large numbers 
of the bacilli 

Until the disease has gained a foothold in a community the materials 
other than rats, usually presented for examination, are tissues obtained at 
autopsy. Occasionally fluid from a bubo or blood from a suspected case 
may be obtained during life and these are subjected to microscopical, 
cultural and animal tests. 

In routine work after the presence of the disease in a community has 
once been positively demonstrated it is permissible provisionally to con- 
sider as B. pestis any nonmotile, Gram negative organism giving a charac- 
teristic growth on agar and in broth, and showing well marked involution 
forms after 24 hours on 3 per cent. salt agar. In the diagnosis of the first 
case in a community or to confirm the provisional diagnosis according to 
MeCoy the following steps should be taken: 

The organism after having been obtained in pure culture should be ex- 
amined for motility and morphology. Its cultural reactions on media 
should be studied, especial attention being given to its morphology on salt 
agar. The inoculation of the culture in rats and guinea pigs should pro- 
duce the lesions previously described and the characteristic organisms 
recovered from those animals. Finally the organism should be tested 
against anti-pest serum, the animals receiving the serum surviving or living 
longer than the controls. 

Such a procedure requires considerable time and for all practical purposes 
a positive diagnosis may be made by rubbing the material from a suspected 
case, rodent or human, on the freshly shaved belly of a guinea pig and of a 


rat. If both animals die, and at autopsy present the lesions of plague pre- 


viously des ribed. the diagnosis of bubonic plague may be considered as 


established. 
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THE PHYSICAL EXAMINATION OF THE 
EMPLOYEES OF THE NEW YORK CITY 
DEPARTMENT OF HEALTH. 
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In trecent paper advocating the periodi medn CX: on Of all peo 
ple as a means tor the prevention ol avoidable phvsic: deterioration 
and disease, Dr Goldwater declared tl it tine Departs ent ol 
Health) must assume the leadership in this ‘ ovement tor the preser- 
vation ol health and the prolongation of life \t the same t e Te I 
nounced that the Department offered to ill in its empl ( plete medical 
examination by a trained medical free of charge his n 
put into actual operation in June of tl ( 

The history ind record card emploved u Cse 

= the essentials of complete exan per { (on rie everst 
side of the card are blanks for recordin absences trom aut) 
ards will contain complet records for the estimation Ol Ute ( 

| findings, but also of the results in absences on IIness 

At this point it would not be amiss to suggest the imp e of adoptis 

inttorm care to be used ill el es eng ed Ork 

lo reduce to a minimum the friction ine sso ( the 
introduction of any innovation tt was decided to have all ten © CINPLOVvees 
examined by a female physician nd all male employees ey ned b 
male physi ain This seems, thus far oO! e bet ep ‘ 

Che emplovees were iven cle: inderstand that ne ¢ 
were offered for them Lo accept voluntarily hey vere sense obli 

tory They were solely for the good of the employees, and the results were 
to be held strictly confidential his has been practised to the lett ( 
to insure the privacy of all records each card bears a number, in place of the 
employee ‘s name, corresponding to the same number opposite the « 
' ployee’s name in an index book which ts held, under loc! i key, by the 
Deputy Commissioner 
(At first there was some hesitation on the part of mal employees to 


submit to the examination. This hesitation ms now almost completely 


disappeared, and in every ex imination I have made I have been rep 
by a genuine expression of appreciation 
In the interpretation of our findings we have att 


fixed and narrow standard of the norma! \ rigid limitation in t 


pretation or classification of good health would, by indicating irk 


ment for more than 50 per cent of all people SOOnTL act omplish its own con- 


demnation 
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Our first examination was made on June 22, and on October 22, we had 
completed 696 examinations, from which the following results have been 
obtained. These statistics are peculiarly representative because they are 
derived from the examination of persons of all ages from 15 to 74 years, 
and of a wide social and educational range, from the laborer to the highest 
executive officers of the Department; a variety of indoor, outdoor and 
mixed employments are represented. It would, therefore, seem fair to 
assume that the percentage of physical defects found herein is no greater 
and probably is less, than those existing in the community at large. 

In the 696 examinations analyzed, 240 were men and 456 were women. 
The average age of the men was 333 and the average of the women 32 
years. In the entire number, 20, or 2.8 per cent. were found to be over 
normal weight to such a degree as to be a hindrance to health and comfort. 
Forty-five, or 6.1 per cent. were not only under normal weight, but had 
recently lost considerable weight. 

All had been vaccinated against smallpox, except one recently appointed 
employee, who has since been vaccinated. 

Fifty, or 7.5 per cent. had been vaccinated against typhoid fever. Most 
of these were laboratory assistants, bacteriologists and physicians. 

One hundred and twenty-three or 17.6 per cent. were found to have de- 
fective digestion. Habitual constipation was found in a majority of these. 
Constipation was by no means confined to women. A great number of 
young men suffered from this condition, which, if allowed to go uncor- 
rected, has such baneful ultimate effects upon the blood vessels, kidneys, 
heart and nervous system. 

None of the women admitted the use of tobacco in any form, and only 
one woman admitted the taking of alcoholic drinks. She takes “‘a little 
beer with meals, occasionally.” 

One hundred and fifty-nine men, of the 240 examined, or 66.3 per cent., 
use tobacco. Nearly all of these smoke to a greater or less degree. One 
hundred and thirty, or 54.1 per cent. of the men take alcohol in some form. 
Only five or six of these admitted ever taking it to excess, and these only 
on rare occasions. [am of the opinion that almost any data regarding the 
use of alcohol, which is based upon the statements of any such group, is 
unreliable. 

Eyesight was found to be defective in 136, or 19.5 per cent. of our cases, 
and hearing was under standard in an even greater number. 

The teeth needed attention or repair in 151, or 18.8 per cent. 

Defects of the nose and throat, needing attention, were found in 8.9 
per cent. of all. 

Cardiac derangement, of varying degrees of severity and importance, 
were found in 92, or 13.2 per cent. This alone would be sufficient to justify 
the work. Many of these had valvular leakage of which they were entirely 
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upon close questioning, ¢ f occasional short 
<< of breath upon exertion Others, especk lly very young men with 
nstipation nd nervousness, had dilated left ventricles with unstable 
rt action Many of these young men, | found, were accus 
tav up, on the streets, until near midnig! tor later, m oc upation 
that was probably the chief cause ol their physical detects 


Elevation of the systolic blo d pressure, above 1o0 mm He., with some 
huminuria, was found in 20 cases, OT $3.5 per cent he lowest blood pres 
recorded was 50 mm. systolic and 20 diastolic, in a woman of 2 
ears. who was nol, otherwise, very unhealthy 
active, quiescent, Or healed. was found in 51, 


vacations or other help for their 


Department for those of 


some form of ling disease, 
r 4.4 per cent Change in occupation, 


nprovement Wis arranged by the ofhecers of the 
his number in whom it seemed indicated. Some had sur h slight disease 
hat they were allowed to continue at we rk. but were given exphieit advice 
oncerning their diet, hygiene, exercise, sleep, ete., to insure their improve 
ent. if such were possible inder city conditions. ‘I hey were also instructed 


o return at a stated time tor re@xamination 
Some defe t or abnormality ith the abdominal ¢ ins Of wall Wiis found ith 


4 cases, or 4.9 per cent 
hy was sti hy recent ae elopme ni 


Reflexes were absent in one case, whi 
tained for a cure ol the tabes 


that strong hope is entert 

\lbuminuria was detected to a slight amount in so large a number 
per ent.. that I am in lined to believe our tests are ove rfine 

Miscellaneous defects, which cannot he classified, were Tour d in 27, o1 
per cent. 

In the cases 696 analyzed, there were 252-—-or 0 > per cent who were 

obvious need of medical advice One hundred ind seventy-two, OT 
24.6 per cent., were In ac tual need of treatment 

itment., o both. was 327 


The number who needed either advice or tres 
Forty-four m ever) hundred examined had. without then 


t+ per cent. 
some vital phy sical 


detect whi h mi hit have shortened thei 


knowledge, 


lives, by a matter of years, it at had remaimead undetected 
Those in whom we discovered the e: riv sighs «lise the 
heart, hlood vessels and kidnevs, col lined. amount to 


orvans, 


SO) per cent of the entire number 


When we recall the fact that. while the |: 
reduc tion in the ue neral deat! rate in all ages | nder LO), there has heen a 
10 and 6O, due largely 


the death-rate between 
we realize what an important 
the deat! 


is recorded il steady 


simultaneous increase In 


digestive, ir ulatory and kidney 
influence universal medical ¢ <amination would have in re ducing 
rate in those ages where it 1s now mecreasing 


While it is unquestionably true 


that a certain perce ‘ 
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we find early signs of these diseases, would never develop the final stages 
of the diseases, many undoubtedly would, and would die from them. It is 
especially this group to whom precautionary medical examination would 
give a longer life and a life of greater fulness and comfort because a large 
number of these disease processes can he delaved, arrested or cured, if 
detected in their earliest stage. 

There is one point which my analysis revealed that surprised me not a 
little. Although 123 had defective digestion and 131 had defective teeth, 
in only nineteen (19) did these two conditions fall in the same individuals. 
I had thought that many more than 19 of 131 people with defective teeth 
would have defective digestion, if from no other cause than imperfect mas- 
tication. 

It is also interesting to note that of the 92 who presented cardiac de- 
rangements, only 14 suffered from defective digestion, and only 5 had ab- 
normal blood pressure, 4 being elevated and one lower than normal. I 
am fully aware that many more points of interest could be extracted from 
our records if enough time, for the preparation of more elaborate statistical 
sheets, had been available. However this study shows that the extension 
to the community at large, of the plan now followed by the New York City 
Department of Health is safeguarding the health of its employees, would 
add several years to the life of the average individual. And, furthermore, 
in view of the recent surprising increase in the adult death-rate, it would 
add to the most efficient years of life. 

In closing I would like to emphasize the great importance of maintaining 
the strictest confidence between the medical examiner and the persons 
examined, in any extension of this work to the community at large. In 
spite of any temptation that some heads of great organizations might 
feel to utilize the results of these examinations for the demotion or discharge 
of permanent employees, it would, | am convinced, be a serious blow to the 
popularity of this great movement, if the examinations were put to any such 
use. It is also easy to understand how harm, instead of benefit, would re- 
sult from these examinations, if those examined were given an exaggerated 
impression of the importance of their slight deviations from the normal. 
Therefore, it is imperative, for the success of this work, that it be done only 
by physicians of good diagnostic ability, considerable experience and a ripe 


conservative judgment. 
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that may be made in regard to the book, it 
deserves wide recognition and circulation 
for it is a very creditable attempt to bring 


about healthier and safer working conditions 


in the factories in this country through the 
best possible kind of state service and educa- 


tional activities 


Wem. C. Hanson 


Public Health Laboratory Work. By J/enry R. Kenwood, M. B. F.R.S., Chadwick 
Professor of Hygiene and Publie Health, University of London; Medical Officer of Health 
and Public Analyst for the Metropolitan Borough of Stoke Newington; Examiner in Public 


Health to the Royal Colleges of Physicians and Surgeons, ete Sirth Edition, Svo 


(loth. pages dlustrations £4.00 Net 


It is unfortunate that the laboratory 
practice in England and America differ so 
widely. This work was written for the 
laboratory man in England and hence loses 
a large share of its usefulness on this side of 
the water. Nevertheless the book will prove 
valuable to the laboratory worker in this 
country for the material which it contains 
outside of the actual laboratory tec hnique 


Phe material is well arranged, very well 


written and those sections which deal with 
the interpretation of the analyses should 
prove helpful 

The book takes up general chemical pro- 
cedure, the analysis of water, sewage, soil, 
air, food and disinfectants. The bacteriology 
of these subjects is not dealt with in more 
than a cursory manner 

The illustrations add but little to the 
value of the book 

E.G. Birge 


Water Supplies, Their Purification, Filtration and Sterilization. By Samuel Rideal, D. Sc. 
Lond.) Fellow of University College, London; Fellow of the Institute of Chemistry, Public 
tnalyst for the Metropolitan Borough of Chelsea; and Erie K. Rideal, B. A. (Cantab 
Ph. D. (Bonn With numerous illustrations and tables 274 pages New York... D 


A pple ton & Co $2.50 net 


In this book the Rideals have brought 
together a large amount of useful information 
compiled from many sources and the results 
of an extensive first-hand experience with 
water supply problems. While the book 
deals primarily with purification, it discusses 
the natural and artificial impurities of water, 
sources of water, distribution systems, 
storage, and analytical methods. The sec- 
tions on purification proper include chapters 
on preliminary purification, sand filtration, 
mechanical filtration, softening, chemical 
sterilization and electrical sterilization 

Dr. Rideai is a strong advocate of steril- 
ization processes He deals at some length 
with the deficiencies of other methods of 
purification, and cost limitations of ideal 
purity, and finds that the time has now come, 
owing to improvements terilization processes, 
for higher standards. He believes that it is 
impracticable to control upland sources and 


unsafe to rely wholly upon storage. Water 


filters have on many occasions failed to pre- 


vent epidemics. “There is no safe method 
of preventing water-borne diseases except 
sterilization of the liquid.” The discussion 
of sterilization processes is especially full 
and detailed, dealing with heat, cold, light 
and chemical agents The excess lime 
method and the use of chlorine compounds 
are recommended, Under electrical methods 
there are described and illustrated treatment 
by electrolytic hypochlorite, by ozone, and 
by ultraviolet light The value of the des- 
criptions of these newer processes would 
have been much enhanced had the authors, 
who are well qualified to speak, ventured a 
more definite personal opinion of their 
respective merits 

The book is not without its defects, chief 
of which is the rather poor arrangement of 
much of the material, especially in the earlier 
chapters. The chapter on storage deals 
largely with aération, while sedimentation 
is discussed both under storage and pre- 


liminary purification. Historical references 
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ENT NOTES. 


Health Side Show 
nd flaming advertising posters prepared 
rhe cut shows the exterior of the tent pretty 
well hidden by the large painted banners in 
the style of Phe 
picture shows the Indianapolis News News 


the ordinary side show 


ys Band playing in front of the show to 


ittract a crowd Near tne bass-drum will 


seen the barker or ballvhoo, who 


told the crowd in 


upon 


the cessation of the music, 


stentorian tones through a megaphone of 
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Poisonous Fly Paper. 


There number of 
ises of poisoning of children from one to six 


ears old fron the use of a 


iS a surprisingly large 


rsenical fly poisons 
Formerly blotting paper soaked with arsenic 
was much used. A little piece of this was put 
n an open saucer with some water and a little 
sugar. More recently shallow boxes of tin 
with a wick through the top have come tnto 
use, but on account of the habit of children 
of putting everything to their lips these seem 
as dangerous as the saucer of 


to he open 


poisoned water. In South Africa the author- 
forbidden the 


licensed chemists, of certain arsenical fly 


ities have sale, except by 


destroyers, particularly the tin boxes which 


wicks through which the 
The fact that 


the flies makes these boxes 


have a wick or 


poison is drawn sugar 1s 
added to draw 


especially dangerous to young children 


“From the first of July to October 15 the 
press of a few states reported forty-five 
cases of poisoning of children from the use of 
within 


fly poisons, nine resulting fatally 


a few hours. In a number of cases the child 
at the time the report was made was still 


sick 


as having fully recovered 


In other cases the child was re- 
The re- 


ports cover only a few states, so are incom- 


very 
ported 
plete Some cases of poisoning from the use 
of fly poisons are doubtless never reported, 
for it is difficult, perhaps impossible, for even 


an experienced physician to distinguish a case 


of arsenical potsoning from cholera infan- 
tum, the symptoms being so similar. How 


many children have been poisoned from these 
fly poisons and the deaths ascribed to cholera 
infantum can never be known. The cases 
reported are all children from slightly less 
than a year old to six or seven years old. 
cases these children are not old 


taken if 


unless 


In many 


enough to tell what they have 


questioned about their illness, and 
seen taking the poison the chances are that 
the cause of the child’s illness will never be 
known and it will be thought the child had 
cholera infantum. The danger is especially 
great to the children of the foreign-born for 
as is well known many of the foreigners are 
slow to call medical aid in case of children’s 
districts, where it 


ailments. In country 
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often takes several hours to get a physician, 
it is especially dangerous to use fly poisons. 

“ These fly poisons are often exposed on the 
window sill because flies are attracted to the 
Babies also are attracted by the light 


and the window sill being in reach is there- 


light 


fore the most dangerous place to expose poi- 
sonous fly destroyers of any kind 

“There are as efficient and more sanitary 
ways of catching or killing flies, and fly poi- 
sons if used at all should not be used in any 
home where there are children or where chil- 
dren may visit 

“We have copies of these newspaper clip- 
pings on file and will be glad to exhibit them 
to any one interested. 

“Certainly in our propagandas for health 
conservation, child betterment and educa- 
tional movements this peril should be rec- 
ognized and a warning be issued so that the 
coming summer does not witness a repetition 
of these 


wholly preventable 


fatalities and accidents that are 
Arsenical fly destroy- 
ing devices are as dangerous as the phos- 
phorous match. They should be abolished.” 

Editorial, Journal of the Michigan State 


Medical Society, December. 1914. 


New Stable Work in New York City. 
The Health of New York 


City has taken a very bold step forward in 
The 
December 5th bulletin of the Department 


Department 
its effort to suppress the fly nuisance. 


contains the following: 

“In order better to control the fly nui- 
sance, the Department requested the Bu- 
reau of Municipal Research to make a study 
of stable conditions in New York City and 
submit a report embodying recommenda- 
tions. In accordance with this request, and 
after making a survey the Bureau submitted 
the following 

1. That a complete census of all stables 
in the city be taken at once, either by Police 
Department or by sanitary policemen at- 
tached to the Health Department and special 
men detailed for this work. 

2. That a thorough inspection be made 
twice a year 

3. That each inspector be required to in- 


spect ten stables a day on original inspection 
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Medical Inspection of Food Handlers. 
New of the I’ inia 


Department of Healt le those wit! 
j for empl cs 
fy rrohibiting the ex 
| tio the sidew if egetables of 
othe ticles of food to be eaten uncooked 
less the prope pret ted from flies 
reel tape tand elevated two feet above the 
surtace viditio to the list of report 
te al 


int ind othe eating 
obliged t i certil ites 
hat tl free wious or con 
se 

Why Fumigate? 
The New York Citv Health Department 
given up fumigation after cases of in- 
disease iS a costly procedure, the 
inmutilit f which has been well established 


In repl o the quet of a New York State 


pt il s to the of the action, 
‘ mit sioner S. S. Goldwater stated that 
thre Department was wil ny to proht by 
the lessons of experience and prepared to go 
forward even at the msk of being misundert 
stood Tow time bv the | t\ ind bv those 
embers of the medical profession who are 
ntent to practice to formulas 
which wer ilid a generation ago but which 
| ‘ poplar ty more enlight- 
oat 
He sani that it w : rting to read 
that healt ‘ le rage te «chs 
ontini ract s wil publicl oon 
f " ieless ind ked whether it was 
ot t the t nt » tl tax 
pavers lis tir +} 


Governor Whitman on Health and Politics. 

Nia persons have wished to lav before 
me particular matters relating to the detailed 
work or orgamzation of the stat charitable 
mstitutions, state hospitals for the insane, 
state health department, and other depart 
ments of kindred nature 1 would like to 
sav to all such that these matters le with 


dutv of the heads 


in the discretion and pul 


of these depart ments I do not wish that de 

partmental authorities should delay the 

work in order to consult me about details I 
shall expect heads of departments to per 
form the duties for which they have bee 

ippomnted ind shall hold then re sponsible 
If politics has crept into any of these de 
partments I expect the departmental author 
ities to eliminate tamd to Keep these soca 
welfare activities free fron political ent ingle . 
ments Politics does not 


The New York ( ity Health Depart nent 


has take i stand against the spreading ot 
disease throug! over rowded street-cars 

The wilful overcrowding of passenger irs 
is a serious offense igainst public healt! ima 
safet, It is the prevailing public impressior 


that the railroad companies are not actuated 


solely ors iftic iently bw the desire to give the 
best possible service to the people of the 

ind that irs are deliberatels vercrowded 
for proht, at times when such overcrowding 
IS Unnecessal ind ivoidabl It can readily 


be demonstrated that diseases of the respi 
ratory tract and other forn sof commun ible 
disease may be nd are transmitted fron 


person to pDersor under conditions 


commonly exist in subway and other passen- 


ger cars in this city Are the transportation 
companies doing al that can reasonably be 
expected of them to minimize the danget 

Chis pertinent question is raised in the fol- 
lowing communication addressed to the Pub- 
lic Service Commission by the Commisst 


of Health on December Ist 


‘Pu ( 154 Nassa 


Street. City 

*Crentlemet \t a recent conference o1 
street car santtation. it was the consensus of 
opinion ot those pre sent that while some 
importance attaches to the cleaning of 


passenger cars, their overcrowding is a mat- 


ter of infinitely greater significance from the 
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I'wenty Millions for Tuberculosis. 


l Nat \ss ior the stud 
ind Prevent sis has just 
iacts « 
rk for the 
ear t i 
Nor 0000) t last 
| ted Stat pe 
erived funds, either 
f at t nd tl 
sinder private phil 
rm ps 
New York Stat ( money ist 
eu n the tr re mmpaign than any 
other two states im the Union. duc largely to 
the Increased and rapa: ake veloping move- 
ment for city and county care of the tuber- 
culous Pennsylvania, which has occupied 


second place for the past*four vears, was 
supe rseded last year by Illinois, with Massa 
chusetts in fourth place and Colorado in fifth 
place rhe | 


table shows the 
estimated 


following 


publi and pr ate expenditures 


in eae h of the five leading states 


Er penditure 
Public Private lotal 


New York $3,286,858 $1,728,269 $5,015,127 


State 


Illinois 1,789,428 536,100 2,325,528 
Pennsyl- 

Vania 1,637,623 173.913 2,111,536 
Massa hu- 

setts 1,231,600 301,767 1,533,367 
Colorado 100,500 737,798 838,298 


Sewage Disinfection. 
The ce sirability of the disinfection of the 
from vessels, especially in the fresh 
water lanes of the Great Lakes, and from 
trains, and the by Prof. FE. B 
Phe Ips that steam might be used in the case of 


sew age 
suggestion 


steamers and railway coaches has led to the 
designing by L. C. Franck of the United 
States Public Health Service of a device that 
will perform this 
The efficik ney of the device has been tested 


function automatically 
in the Hygienic Laboratory at Washington 
and a high germicidal effect demonstrated. 
The cost of installation in a railway coach or 
steamer will be very reasonable and the cost 


of ope ration will lee very low indeed 


\ detailed lescription of the 
found in the Publ 


ipparatus 
ration will be 


and s om 


Health R 
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Avian Tuberculosis in Man. 


\ case of cutaneous tuberculosis in which 
the chronicity of the disease and 
the results of the microscopical examination 
vere wt agreement witl lepros) and 
vhich was caused by the organism of avian 
tuberculosis was reported in June by Doctor 
Lipschiitz of Vienna in a paper which ts 
reviewed | George W. McCoy, Surgeon 
United States Public Health Service in Vol 
10, No. 1 of the P Health Repor 
The chief significance of the discovery 1s 
that “the presence of large numbers of acid- 
fast and aleohol-fast bacilli may be found 


in a disease other than leprosy 


Successful Referenda on County Tuber- 
culosis Hospitals. 

Another string of victories has been added 
to those which have already been won in 
popular referenda for tuberculosis hospitals, 
in the votes taken in the New York counties 
of Chenango, Lewis, Nassau, and Suffolk on 
November 3 


such that the vote at the polls actually makes 


The form of the question was 


the appropriation and it is mandatory upon 
the county authorities to proceed at once to 
the selection of sites and erection of buildings. 
The success achieved was the result of vigor- 
ous campaigns of publicity and persuasion 
carried on by the State Charities Aid Asso- 
ciation with the codperation of the State 
Health Department, the Metropolitan Life 
Insurance Company, and private volunteers. 
“These 


George J 


hospital campaigns,” writes Mr 
Nelbach in detailing the methods 
and results in the Journal of the Outdoor Life 
that, if 


question of hospital provision for tuberculosis 


for December, “show once the 
cases is put up fairly and squarely to the 
people, and vigorous popular educational 
measures are taken to bring the matter to 
their attention in an effort to explain the 
facts, an affirmative result may be expected. 
There is a distinct advantage in securing 
hospitals through this method, in that the 
campaign for their provision creates toward 
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undue exposure of the body to a sudden 
drop in temperature renders the individual 
liable to this malady And we may well 
realize that hygienic measures which tend 
to “harden” the skin, such as treatment 
with cold water. cold arr and the wearing of 
lighter clothing, now as in the past, render 
the individual immune In our eagerness 
ver the discovery of the biologic defences 


we should not neglect the value of personal 


hvgiene 


VW 


Antityphoid Vaccination. 

The suecess of antityphoid vaccination 
has been well demonstrated during the 
present war The Presse Medicale gives a 
report concerning the vaccination of 50,000 
soldiers near Belfort. France Phe injec- 
tions were given on the posterior aspect of 
the shoulder and it was found possible for 
three surgeons to vaccinate as many as 1,000 
men in an hour Iodine was used as a local 
antiseptic and in not a single case were serious 
effects on the general svstem observed ( on- 
cerning the prophylactic value of the pro- 
cedure it was found that the number of 
cases of typhoid fell from ten to one or two 
daily as the men in the district were vac- 
cinated 

Public Health reports the condition of 
vaccinated and un-vaeccinated soldiers in 
the British army Summarizing results it 
was found that among 10,3878 inoculated 
men, 56 cases of typhoid occurred, an 
incidence of 5.40 a 1,000; among 8,936 un-in- 
oculated men there were 272 cases giving a 
rate of 30.4 which was more than five times 
as heavy. In some divisions of the army the 
case rate among un-inoculated troops was 
more than six times that among troops which 
had been inoculated These figures seem 
conclusive in proving the value of antityphoid 


serum 


Influence of Heredity in the Incidence 
of Cancer. 

Some recent advances in the study of 

cancer are reported by Dr. M.S. Fleisher in 

the Interstate Medical Journa he author 


shows that conclusions fron the study of 


heredity in its relation to cancer among 
humans are not now obtainable because of 
the fact that statistics which would yield 
positive results require many years for their 
accumulation. However, the fact that 
cancer is prevalent among some species of 
smaller animals, and especially among mice, 
has opened the possibility of practical investi- 
gation along this line 

Phe study of Jensen shows that among 
four or five hundred descendants of a can- 
cerous female mouse not more than five 
developed tumors. Tyzzer shows that 50 
per cent. of the descendants from cancer- 
free parents had tumors while among the 
offspring of cancerous parents 75 per cent 
developed tumors. Concerning these last 
results two facts are to be noted. The 
author has taken into consideration many 
lesions which would not be considered as 
tumors by many investigators. Again the 
results may show merely that the larger 
incidence of tumors in the one family was 
due to their belonging to a susceptible strain 
rather than to an inherited liability to develop 
tumors 

Murray has gathered some _ statistics 
based upon the occurrence of cancer in 
female mice. He makes this distinction 
because, in the majority of cases, cancer 
occurs in the mammary glands and the 
disease is uncommon among the males He 
finds that the cancer rate is high between the 
fifteenth and eighteenth month of life This 
curve of cancer incidence in relation to the 
life period is similar to that noted in the 
human family for mammary cancer. Mur- 
ray shows that of the offspring of the first 
or second ue neration from cancerous ances- 
tors 10 per cent. had cancer while of those of 
cancer-free parents only 8.6 per cent. devel- 
oped the disease. Again the question arises 
as to whether we have a distinction among 
individuals or a distinction among families 

Slyve has shown that the incidence of 
cancer varies in different strains from 16 per 
cent. to nearly 100 per cent., while the experi- 
ments of Loeb show a variation in cancer 
incidence between 34 per cent. and 82 per 
cent. The hybrids resulting from a cross 
between two different strains have not 


shown uniform results; nor when mice from 
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Primary Nasal Dipththeria 
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more common than generally supposed. One 
ease of primary nasal diphtheria has been 
observed to about every six cases of the 
fuucial t ” Diagnosis in these cases was 


based upon the examination of cultures from 


msal discharge accompanied sooner or 
later The ene bleed And the cases were 
fouml to ear readily after the administra 
thon of antitoxin The author cites articles 
Poler La ltison, CGrahan ind Biehler 
caring upon the prevalence of this disease 
among children Phese cases develop faucial 
diphthetr usually when thes do not recerve 


prompt treatment a ul such cases are hard 


to combat School medical inspectors have 


occasiona overlooked cases of nasal diph 
theria and the author states that mothers 
should be instructed to bring to the physician 
every child presenting a nasal discharge that 


cause xcortation of the upper lip and nasal 


crusting ind later nose bleed 


The von Ruck Treatment. 

Phe United States Public Health Service 
has announced that the von Ruck tubercu 
losis vaccine does not fulfill the claims of its 
inventor, that the administration of the 
vaccine docs not pigs from 
the disease, that, on the contrary, the animals 
ire rendered even more susceptible, and 


finally that the vaccine is not stable, deterio- 


rating with age Though the investigation 
was begun in Dr. von Ruck’s laboratory in 


Asheville, N. C., the work terminated there 
suddenly when the doctor refused to allow 
the government's representative to run an 
independent and uncontrolled investigation 
The work was finished in the Hygienic 


Laboratory 


The Air of Railway Tunnels. 

‘The discomfort of travel through smoke- 
filled railway tunnels is well known, but the 
question as to the possible effect of the 
gaseous impurities on the public health has 
not received the attention which it deserves 
he result of such a study has just been 
published by the Hygienic Laboratory of the 
United States Public Health Service. The 
relative amounts of sulphur dioxid and of 


carbon monoxid found under ordinary condi- 


tions in a typical non-electrified and a typical 
electrified tunnel (those of the Pennsylvania 
and the Baltimore and Ohio Railroads at 
Baltimore) were accurately determined 
The results show that on an average the re 
was about five times as much of the two gases 
in the tunnel through which coal-burning 
locomotives pass as in the one through whic h 
the trains are drawn by electric tractors 
It was shown that the amounts of the gases 
in the non-electrified tunnel are subject to 
great variations, depending on traffic condi- 
tions. The probabilities are that a person 
will encounter noticeable amounts of sulphur 
dioxid in four cases out of five and disagree- 
ible or very irritating amounts in two out of 
every five trips 

‘The amounts of sulphur dioxid found in 
the non-electrified tunnel varied from 0.6 to 
15.1 parts per million, and the corresponding 
figures for the electrified tunnel were from 
0.3 to 2.9 parts per million In the case of 
carbon monoxid the amounts in the non- 
electrified tunnel varied from 4 to 267 parts 
per n illion, and for the electrified tunnel, 
from 3 to 25 parts per million. In order to 
ascertain what effects these quantities might 
have on passengers passing through the tun- 
nels, Seidell and Meserve reviewed the litera- 
ture of studies which have so far been made 
of the action of these gases on animal organ- 
isms. It was found that results on minute 
amounts of the gases are quite meager and 
the statements concerning their action are in 
very general terms, so that no really satis 


factory idea of the maximum amounts whi 
can be tolerated without injury can be 
obtained. The question is naturally one 
which does not lend itself readily to solution 
Individual variations and idiosyncrasies will 
play an important part in any studies which 
can be made, and interpretation of the re- 
sults will vary with the point of view of the 
interested person 

“The principal value of the data contained 
in the bulletin of Seidell and Meserve is to 
show the actual amounts of the gases present 
and the reduction in the amounts which can 
be accomplished through electrification 
Phe question as to whether or not the quanti- 
ties present are dangerous to health, can b« 


answered only on the basis of extensive 
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Manufacture of Cigars 
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INDUSTRIAL HYGIENE AND 
SANITATION. 


To Fight Tuberculosis Among Work- 

ingmen. 

The National Association for the Study 
and Prevention of Tuberculosis has inaugu- 
rated a new campaign for closer codperation 
with labor unions and other groups of work- 
ingmen. 

A committee has been appointed with Dr. 
Theodore B. Sachs, President of the Chicago 
Tuberculosis Institute, as chairman, to for- 
mulate plans for immediate and future action. 
Other members of the committee are Mr. 
Samuel Gompers, President of the American 
Federation of Labor, of Washington; Mr. 
George W. Perkins, Secretary of the Inter- 
national Cigarmakers’ Union, of Chicago; 
Mr. John Mitchell, of the New York State 
Compensation Commission, of New York; 
Mr. Austin B. Garretson, President of the 
Brotherhood of Railway Conductors, of 
Cedar Rapids, Iowa; Dr. William Charles 
White, Medical Director of the Tuberculosis 
League of Pittsburgh, and Dr. David R. Ly- 
man, Superintendent of the Gaylord Farm 
Sanatorium, of Wallingford, Conn 

As the first step in the campaign, a special 
health bulletin has been prepared for the 
labor papers, and will be sent out monthly 
in codperation with the members of the Inter- 
national Labor Press Association. These 
bulletins will contain articles of interest 
relative to the coJperation of labor unions in 
the anti-tuberculosis and public health 
movements; notes concerning the prevalence 
and prevention of certain diseases, especially 
those of an industrial character; and sugges- 
tions on personal and community health. 

A second step in the plan is an investiga- 
tion into the various special experiments of 
cojperation between workingmen and the 
anti-tuberculosis movement that has been 
carried on in this country. Such work as 
that of the tuberculosis relief associations in 
Hartford, New Haven, Meriden and other 
Connecticut cities; the Trades Union Sections 
of the Buffalo and Newark Anti-Tuberculosis 
Associations; the work of the Factory Com- 
mittee of the Chicago Tuberculosis Institute; 
the Tuberculosis Pavilion of the Albany 
Federation of Labor; the so-called “Overlook 
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Plan” of Massachusetts; and other similar 
efforts will be studied and reported upon. 
These reports will be made the basis for re- 
commendations and further study in indus- 
trial communities throughout the country 

As a result of the approach of The National 
Association for the Study and Prevention of 
Tuberculosis to the American Federation of 
Labor, a resolution (No. 51) was adopted by 
that body at its recent Philadelphia meeting 
endorsing the educational work of the Asso- 
ciation and calling upon all officers and 
unions to help in promoting this work. The 
International Typographical Union adopted 
a similar resolution (No. 76). 


Canning Progress. 

Great improvement in the sanitation of 
Indiana canneries has been attained during 
the year just passed. Conditions as they 
existed in 1913 were called to the attention 
of the State Health Department and in the 
fall of the year, the following notice was 
served on canners and packers: 

* All factories in which fruit and vegetables 
are prepared or packed for human consump- 
tion shall be provided with modern toilets, 
technically known as ‘closet combinations,’ 
operated by water under pressure and con- 
nected to a sewer and properly trapped. 

“Sinks supplied with water under pressure 
shall be provided adjacent to such toilets at 
which all employees shall be compelled to 
wash their hands after visiting toilets. 

“Soap and clean towels shall be provided 
in sufficient quantity 

“Sanitary drinking fountains supplied 
with pure drinking water shall be provided 
for the use of operatives. The use of water 
buckets and dippers is forbidden.” 

Every means was employed by the Board 
to help canners by way of suggestion and 
codperation and the result has been most en- 
couraging. In most of the instances where 
the regulations were not complied with dur- 
ing the 1914 season, there are assurances 
that the necessary changes will be made 
before next season opens. 

The Board has calmly announced that 
those canners who have made absolutely no 
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attempt t for to regulations, w ot i f } appe s that 
operate next season 1900 there were reported to tl department 
8 cases of industrial le vd pe SOI g. wi 
Industrial Sanitary Standard. n 1913 this number had been reduced t 
To anv one who is familiar with the \ very remarkable reduction occurred in t 
difficulties arising from the various sanitary Whit : su he number of cases 
standards to be found in the different states reporter 1900 being 358, and in YTS « 
and the difficulty of enforcing ndefinite laws 29 I the ut - rade the red ‘ Wis 
which provide for “adequate exits, suitabl ! UU 62 I ch | ding 
ventilation, proper light, sufficient toilet mdustries mprovement has 
accommodations, etc., the need of workabk tak ol cases rl 
standards is apparent The lack of these nm ¢ or t ‘ ears being t 70 
standards has arisen from ignoring the humat l inted I ul 
factor in industry Legislation along these great ain caring ul 
es must te cumbersome t best i 1 the I ged 
proper place for the setting uy f these - : 
selves Industr ! st rea t it 
ship betwee ndustr efficien and 
istria istice, the rights of the workers Industrial Accidents 
ind of the general publi n ndus e | \ dent Poard of M 
trial control, and that demo s the 
proper basis tor riustmal as W s politi t { ts 
government For nearly thirt ears the state s ‘ ne t ever 
trade associations of Germany have been Nac t 
governed by rules of their own making wit t . 
excellent esults The t tile dust { 
England has set up st da f safet { 
sanitation ( ssion ol t 
Wisconsin has undertake t ndustr 
from legisla e control t! ryal i 
f the National Council for Industrial Safet oO ' 
MArKS a step towards iustria reguiati 
if these rs 
rhe solution of the problem of the estab 
shment of industrial sanitary standards, th Employer Must Warn Employees 
nent, & Judge Or t Superior 
the solution of the labor probk itself, | Pp : ‘ 
in industrial self-control and ndustria 
democrat 
Dr. G. M. Price, in the New } VM ' 


Journal, December 26 


Lead Poisoning Reduced. of OF 301 


The success of the English Public Health obtained | in emplovee of the Ind Re 
Service in combating lead poisoning may be ng Com 2 delphia. whos« 
seen from the following quotation taken was mend or! 1 tor s str 
from The Med al Officer through which « i, , The ends of 
“That the efforts of the Home Offic her fingers became 
have not been unavailing is well shown in a and on AS sé | nfected that it 
recent memorandum issued by the factory be amputatec 
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Judge Orlady said: 

“When an inexperienced employee is 
placed in charge of dangerous work it is the 
positive duty of the employer to instruct and 
properly qualify him for such service and to 
warn him of such dangers as are not ap- 


parent 


Organization for ‘‘Safety.”’ 

Che July issue of the Monthly Bulletin of 
the Pennsylvania Department of Labor and 
Industry contains the following suggestions 
for the organization of a department of 
safety 

“In any form of organization created, the 
following elements are essential: 

1. A Safety Inspector (who in a small 
plant may perform other duties He should, 

a) Inspect 1) For need of safeguards; 

2) For installation of safeguards; (3) For 

maintenance of safeguards; (4) For use of 
safeguards; (5) For unsafe practices; (6) 
For plant cleanliness; 

b) Have charge of details of all safety 
work; 

c) Receive all reports, recommendations 
and suggestions; 

d) Keep all necessary records 

2. A Central Committee of Safety com- 
posed of plant superintendent or his assistant 
chairman), safety inspector (secretary), and 
three or more high grade depart ment super- 
intendents, foremen or workmen, which 
should, 

a) Have general charge and supervision 
over safety work; 

b) Pass on all controverted matters; 

ec) Gather all available information; 

d) Establish standards for safeguards; 

e) Promulgate rules for safe operation; 

f) Outline education campaign 

3. Workmen's Committees; consisting of 
three to five workmen, appointed and 
hanged periodic ally 

They shoud, 

a) Make inspections; 

b) Investigate accidents in their several 
departments; 

c) Render written reports on forms pro- 
vided for that purpose. 

+. Foremen; each foreman should, 

a) Enforce safety rules adopted; 


b) Be held responsible for the safety of 
his men; 

(ec) Investigate accidents, reporting causes, 
and suggestions for method of preventing re- 
currence, on forms provided for that pur- 
pose, 

d) Make frequent inspections of his de- 
partment; 

(e) Render weekly written reports on 
forms provided for that purpose. 

5. Meetings of foremen—held monthly to 
discuss safety matters. 

6. Workmen; Each workman should be 
educated and interested in Safety Matters. 
This work involves, 

a) Instruction of new men; 

(b) Familiarizing of men with rules; 

c) Interesting the men through bulletin 
boards, prizes, etc.; 

d) Discipline.” 


Mortality Among Cotton Operatives. 

The boy who works in a cotton mill has 
only half as good a chance to live to be twenty 
years old as the boy outside the cotton mill, 
and there are over 40,000 child operatives in 
the cotton mills today. 

Relatively more girl operatives than boy 
operatives die under 20. 

Tuberculosis heads the list of the causes of 
death and. the fact that operatives almost 
without exception in each locality and in the 
various sex, race and age groups show an un- 
due proportion of deaths from tuberculosis is 
almost conclusive proof of a causal connec- 
tion between operative work and the dis- 
ease. 

The work is done under conditions which 
undoubtedly have their effect on the tuber- 
culosis death-rate. The atmosphere in the 
mills is always kept humid because the 
threads will break if the air is dry. The 
amount of moisture necessary is not harmful, 
but as it is extremely difficult to regulate the 
amount, an excess is usually present. 

The general lack of dressing rooms where 
street clothes can be kept dry, makes this 
excess even more dangerous. Street clothes 
must be hung in the moist rooms, and are 
exceedingly damp when the workers put them 
on at the close of the day. 

The respiratory diseases other than tuber- 
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Cok s, 1913 sy 14.05 89.22 
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ve number of coke establishments ts 
practically 575, with slightly over 100,000 
The bureau's report embraces prac- 


tu ally one-half of the 
of the ovens, the 


ovens 
operators, and SO per 
cent number reported to 
the bureau as active being 67,526, and in 
addition 12,450 ovens were 


While the accident figures thus collected are 


reported idle 


not complete for the entire industry yet they 
No distine- 


tion has been made concerning the type of 


are thoroughly representative 


ovens in use 


between a serious 


Serious and Sl ght 

The distinction mad 
and slight injury is in accordance with that 
used by the bureau in the collection of mine 
and quarry-accident statistics. Hence, a 
serious accident is considered in this report 
a man and keep 


This class 


as broken arms and 


as one that would disabk 
him from duty 20 days or more 
includes such injuries 
legs, loss of eve, and severe cuts and bruises 

\ slight 
involves a loss of more than one day and less 


Under this 


injury is considered as one that 


than 20 days class may he 
placed such injuries as cuts, sprains, mashed 
slight 


Of course any 


fingers, bruises, dirt burns, 


effect of powde r smoke, etc 


In eve, 


slight injury may become infected and thus 
result in a serious accident as defined above 
Causes of Accidents 

It will be noted that 13 fatalities resulted 
from accidents caused by cars, larries and 
motors, and 7 fatalities were caused by rail- 
way cars and locomotives, making a total of 
20 deaths due to haulage or transportation 
systems, representing 43 per cent. of all the 
fatalities 
drawing machines representing 13 per cent. 


of the total, and 11 per cent. to elec tricity 


Six fatalities were due to coke- 
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Of the serious injuries 26 per cent. were 
due to haulage systems; 23 per cent. to falls 
of persons. Of the slight injuries 8 per cent 
was due to haulage systems; 12 per cent. to 
falls of persons; 14 per cent. to hand tools and 
16 per cent. to burns 

Since 43 per cent. of the fatalities at coke 
ovens are due to haulage systems, greater 
care and precaution should be taken to safe- 
guard the employees who operate or work 
adjacent to transportation equipment. In- 
asmuch as electric haulage is used exten- 
sively, a large percentage of the electrical 
accidents may also be classified with those 
resulting from haulage systems, or a total of 
approximately 50 per cent. of all fatalities 
It is in this department of the coking in- 
dustry that there appears to be an excellent 
field for accident reduction 


These plants employed 24,345 men and 
of this number 46 were killed, 342 seriously 


injured, and 2,172 slightly injured 


injured 


~1 Slightly injured. 


\ lents by causes 
1. By cars, larries, and motors 13 4S i 
2. By railway cars and lo« 
tives 7 il 109 
3. By coke-drawing machines 6 19 41 
4. By electricity 5 s 35 
By fails of persons i Ss 263 
6. By hand tools 0 22 314 
7. By suffocation from gases l l 26 
8. By burns 2 36 343 
9. By other causes 5 SY 967 
number k njured 4 ‘2 2,172 
Accidents by states 
Alabama 4197 
Colorado 2 4 6 
Illinois 2 45 544 
Kentucky l 6 39 
Ohio. . 0 3 4 
Pennsylvania 28 138 426 
Tennessee 0 1 2 
Virginia l 4 4 
West Virginia l 3 26 
Other states s 101 574 
Total killed or injured 16 3HA2 2,172 
Number killed or injured per 1,000 employees 
Coke ovens, 1913 1.89 14.05 89.22 
Quarries, 1913 1.72 10.28 62.55 
Metal mines, 1913 (surface 
only)... 2.06 21.75 92.13 
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